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The Electrical Transmission of Mechanical Energy. 





When Dr. Antonio Pacinotti described his ‘‘ Electro- 

‘ Magnetic Machine” in the Italian periodical J/ Nuovo 
Cimento, in June, 1864, he mentioned the fact that the 
machine could be used either to generate electricity on 
the application of motive power to the armature, or to 
produce motive power on connecting it with a suitable 
source of current. This, so far as can be determined, was 
the first mention of the now so well known principle of 
the reversibility of the dynamo-electric machine, the prac- 
tical utilization of which implies the development of a 
new electrical industry just now passing through the 
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and we might say that the same ground had to be travelled ; work machinery by means of mechanical energy, trans- 
over again by those who followed later. mitted to a motor from a generator located at 
The principle of the reversibility of dynamo-electric | a distance. It was only in 1879, however, that the real 
machines appears to have been perceived by Messrs. Sie- importance of the subject was made apparent by MM. Félix 
mens about 1867, but it was not heard of in practical ap- | and Chrétien in their experiments at Sermaize on plowing 
plication until the year 1873, when it was practically | by electricity, which were conducted on a practical scale 
demonstrated by |MM. Hippolyte Fontaine and Breguet | and produced considerable excitement. At the same time 
at the Vienna Universal Exposition. In this case a Gramme | the electrical railway of MM. Siemens and Halske, which 
machine used as a motor to work a pump was run by the | made its first appearance in the same year at the Berlin 
current produced by a similar machine situated at a dis-| Exhibition, was an interesting and, perhaps, a still more 
tance of over half a mile, and put in motion by a gas en-| striking instance of the possibilities of the electrical trans- 
gine. This was the first instance of electrical transmission | mission of mechanical energy. The Electrical Exposi- 
.of mechanical energy to a distance. No economy was/tion of 1881 at Paris also afforded to electrical 
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ELECTRICAL TRANSMISSION OF ENERGY AT MUNICH—SCHUCKERT INSTALLATION. 


critical phases of infancy—the electrical transmission of 
power, or rather mechanical energy, to be more exact. 
Probably Dr. Pacinotti himself did not realize that 
even while he was, for the first time, disclosing the 
principle of construction that was destined to make 
the dynamo-electric machine practical and efficient, he 
was demonstrating this principle of reversibility which 
promises to mu!tiply the application and utility of dyna- 
mo-electric machines tenfold. We mention Dr. Pacinotti’s 
name here purposely to give unto him the double homage 
due him for his vaiuable researches in this field, especially 


realized by this mode of transmission, it is true, but this engineers an excellent opportunity to demonstrate 
is not strange when we consider the state of the art at that | the applicability of electrical transmission in providing 
| time. |motive power for multifarious purposes. The currents 
Electric lighting had not yet left the laboratory or the| from dynamo-electric machines were used for driving 
lecture room, and the Gramme machines, then about the| motors for sewing machines lathes, planers, drills, ham- 
only ones made, were all constructed for electrotypy or) mers and other workshop machinery, rock-drills, saws, 
| Heatropiating- and were consequently ill adapted to the | pumps, elevators; and also for electric railways, one of 
| purposes of electrical transmission. However, the demon-| which, from the firm of Siemens & Halske, served to con- 
| stration served the purpose of M. Fontaine, its author, for | vey passengers from the Place de la Concorde to the Palais 
| it called attention to this field of study. In 1877 some offi- | de I’Industrie. 


| cers of the French army made use of two Gramme ma-| At the Munich Exposition in 1882 the subject of the 








inasmuch as it was his misfortune to be too far ahead of | chines to transmit power from a steam engine to a divid- | electrical transmission of mechanical energy did not fail 
his time in order to unlock the treasures for which he first | ing machine, placed at a distance of about sixty metres. | to receive a share of attention. There were several practi- 
gave the world the keys. His researches failed to attract | Meanwhile, other experimenters were at work in the | cal examples showing the production of motive power 
the attention and encouragement which they deserved, same direction and it became a lecture experiment to from electricity. Our front page illustration, reproduced 
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from La Lumiére Electrique, represents one of these in- 
stallations, a small workshop which derived its motive 
power from a Schuckert machine fed from a similar machine 
placed in another part of the Crystal Palace and runas a 
generator. M. Schuckert had also another installation for 
demonstrating the transmission of mechanical energy by 
electricity. Ina this case the generator was placed at Hir- 
schau in a machine shop supplied with water power from 
the Isar River. The motor was ir the Crystal Palace, 
and the distance between the two was about 
ten kilometres. The conductors were two wites 
of copper, four millimetres in diameter (= No. 6 B. and§ ) 
and had a total resistance of 9.6 ohms. The power ex- 
pended on the generator was of about nine horse, and the 
work done by the motor, which was belted to a counter- 
shaft furnishing power to two threshing machines run- 
ning empty, was equal to about three horse-power. The 
efficiency was therefore about one-third. 

In another installation, the Edison ‘*Z” machine was 
used as a motor to supply motive power to a German 
‘* Moelkerei,” or dairy, such as is frequently to be seen in 
the mountains in Bavaria, where the power of water-falls 
is made to move the churns, skimmers and other con- 
trivances. 

But there was another example—we might say proof— 
of the possibilities of electrical transmission of energy toa 
distance, which made the Munich Exposition itself mem- 
orable. and compared with which all other previous ones 
paled into insignificance. We refer to the celebrated feat of 
electrical transmission ‘of M. Marcel Deprez. The science 
of electrical transmission of energy really dates from this 
time, for it was in these experiments that M. Deprez re- 
vealed to the electrical world the correct theory of elec- 
trical transmi sion deduced by himself, while he furnished 
a proof by ecular demonstration which left no room for 
doubt as to its accuracy. It is for this reason that the 
name of Marcel Deprez occupies such an important space 
in all discussions bearing on this subject. His researches 
are the most valuable, and his experiments afford the 
most trustworthy data to be obtained on the subject. A 
review of the work of this electrician will therefore be 
interesting and instructive, 

[TO BE CONTINUED. | 
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Multiplex Synchronous Telegraphy. 





We have been favored with advance sheets of the 
December Journal of the Franklin Institute, of Philadel- 
phia, giving the address delivered by Professor Edwin J. 
Houston before the Institute, on the 2ist ult., on the in- 
vention of Mr. Patrick-B. Delany, of the Syi¢hronous 
Multiplex Telegraph System. He said: 

‘It gives me great pleasure, Mr. President and gentle- 
men of the Institute, to call your attention to what I can- 
not but regard as the most wonderful electrical invention 
of the present time. I refer to the system of Synchronous 
Multiplex Telegraphic communication mainly the inven- 
tion of Mr. Patrick B. Delany. 

‘* Mr. Delany’s system is based on the synchronous rota- 
tion of two discs, one at each end of the line, by means of 
which a single wire, constituting the line, is brought 
simultaneously into connection with corresponding operat- 
ing instruments at each end of the line, and transferred 
from one set of instruments to another so rapidly that the 
operator transmitting or receiving does not realize that the 
line has been disconnected from one instrument and given 
to another, since each operator always has the line at his 
disposal, even at the highest rate of manipulation, 

‘*It will therefore be understood that the synchronous 
system is based on the following simple fact ; viz., that the 


time during which any telegraphic operator is actually | 


using the line bears an exceedingly small ratio to the time 
that the line is out of use; and that in this system the 
operator follows the preceding operator, and uses the line 
only when it is not required by others. Although we 
speak of say seventy-two messages simultaneously trans- 
mitted on the same wire, yet, in point of fact, only one 
operator is using the line at any given time. The effect, 
however, is practically the same as if it were simulta- 
neously used by all the seventy-two operators, since, if a 
single wire, connecting, say New York and Philadelphia, 
had seventy-two branches running from the terminus at 
Philadelphia, to seventy-two distinct operators in Phila- 
delphia, and seventy-two branches running from the New 
York terminus to seventy-two distinct operators in New 
York, any seventy-two of these operators could, at any 
time, have the line at their disposel to the same extent as 
if it were a private line, entirely irrespective of whether 
any or all of the other operators were using it, since no two 
of them are given the line at exactly the same time. 

‘The practical success of this system is dependent on 
the ability to main.ain perfect synchronism between the 
rotating discs at each end of the line. 
of a beautiful system of perfectly automatic regulations, 
the inventor has succeeded in obtaining this so thoroughly 
that the two discs can be maintained in continuous motion 
for days without varying from one another by as much as 
the six hundredth part of asecond. This he effects by a 
series of electrical impulses sent over the same wire that 
connects the distant stations, at such times only that one 
instrument is slightly in advance of the other. Should the 
line cennecting the two stations be accidentally broken, 











the synchronism between the two instruments would of 
course be lost, but since the control is entirely automatic, 
they would place themselves in synchronism with one an- 
other as soon as the line was connected. 

‘* Although the mechanism requisite to produce these 
results is necessarily somewhat complicated, yet the extent 
of the complexities is by no means as great as might be be- 
lieved necessary. Indeed, much less skill is required to keep 
the line in running order than is requisite with the ordinary 
quadruplex system, for in the quadruplex system a change 
in the electrical condition of the line equivalent to a 
lengthening of the circuit for say ten miles will throw the 
apparatus out of adjustment and stop all communication, 
while in the multiplex, as I myself have seen, an instan- 
taneous change in the resistance of the line equal to five 
hundred miles may be made without practically affecting 
the synchronous movement of the distributors, or inter- 
rupting the various circuits. 

‘*A marked advantage of the synchronous system of 
telegraphy over those now in use is in the absolute se- 
crecy. No tapping of asynchronous line can by any pos- 
sibility disclose the nature of the intelligence being trans- 
mitted, since the line at the point tapped would then give 
not only all the messages it was then transmitting, but 
also the separate makes and breaks caused by the succes- 
sive transference of the line to each of the operators con- 
nected therewith. 

‘*In order to prevent the breaks caused by the succes- 
sive transference of the line to the different operators from 
affecting the instruments at the other end, a very beautiful 
use is made of the well-known polarized relay, by means 
of which the operators’ instruments respond not to changes 
in the continuity of the circuit, but to changes in the 
polarity of the sending instruments that are placed in the 
circuit of a split battery. 

‘* This invention is due to Mr. E. A. Calahan, the inven- 
tor of the stock exchange printing telegraph, who has 
beep associated with Mr. Delany in his inventions.” 
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The Danger of Are Light Wires. 

Argument was closed before Judge Ingraham of the 
Superior Court on the 30th ult., in the suit of Mr. Tuttle 
against the Brush Electric Light Co, and, on the ist, on 
the motion brought by Mr. Henry N. Smith for an injunc- 
tion to restrain the U.S. Electric Illuminating Co. from 
erecting their polesand wires in West 43d street, between 
Fifth and Sixth avenues. The details of the former case 
have already been given in thesecolumns. In the latter 
case Grosvenor P. Lowery and Jeseph S. Auerhach repre- 
sented the plaintiff, and General Thomas H. Hubbard the 
defendants. The affidavits of Edward H. Johnson, George 
S. Evans and other experts were read by Mr. Auerbach, 
setting forth that the electric currents conducted on wires 
above ground were dangerous,that the United States Com- 
pany’s wires were such that the insulation would rot or be 
destroyed in time,that real estate was depressed in value by 
the poles and wires in front of it, and thatthe ereesion of 
such poles and wires wasin violation of the city ordin- 
ance. * 

In answer General Hubbard read the affidavit of Profes- 
sor Henry Martin, of the Stevens Institute of Technology, 
to the effect that he had prepared certain requirements 
for safety from aerial wires which would render electric 
currents on them harmless. There was no preference be- 
tween underground and overground methods. The state- 
ments in the plaintiff's affidavits were in great part false 
and misleading. There was no efficient method of using 
wires underground in this city, the affidavit continued, 
The sewers of Paris and other foreign cities afforded a 
means for this ; costly sub-ways would be necessary here, 
The tearing up of the streetsfor that purpose would be a 
greater nuisance than aerial wires. 

Professor Edwin J. Houston corroborated. Professor 
Martin’s statements relative to the impracticability of con- 
ducting long currents underground, and the insulation of 
aerial wires. Francis L. Pope, an electrical engineer, 
asserted that the statements of Engineer Evans were un- 
true, and that certain newspaper articles were of an alarm- 
ist nature, inspired by the Edison Company. A current 
of electricity, diverted, would not follow a stream of 
water directed upon it. 

Several affidavits were made to the effect that one 
James A. Russell had stated to the deponents that he was 
employed by Thomas A. Edison to secure the bringing of 
suits against the United States Company. 

Eugene T. Lynch, president of the defendant company, 
swore that electric lights had, toa large extent, cleared 
the moral atmosphere of this city, and had proved an 
efficient aid to the police. The .poles in Forty-third stree;, 
were not only to support wires, but would bear lamps 
when required. He swore that the suits against the 


By the application | United States Company were inspired by the Edison Com- 


pany. 

Mr. Lowery then presented the case of the plaintiff, and 
General Hubbard replied for the defendants, alleging as 
the defence that the United States Company was author- 
ized by the act of 1879, by the Board of Aldermen of the 
city, and that it had its license from the Commissioner of 
Public Works. The light furnished by the company was 
safer than gaslight. 

The Court reserved its decision. 





The “‘ Unlisted Stock” Exchange. 





The opening of the Electric Manufacturing and Miscel- 
laneous Stock Exchange (limited) took place on the after- 
noon of the 3d inst. at the rooms of the Exchange, in the 
Duncan Building, corner of Nassau and Pine streets. Par- 
ticulars with regard to the initial stages of the undertaking 
have appeared from time to time in ‘THE ELECTRICAL 
WORLD. 

George M. Hard, president of the Chatham National 
Bank, is the president of the new Exchange, and at three 
o’clock he called the members to order and introduced 
Albert H. Jocelyn, the secretary, who made an address 
stating the objects of the new Board. Its establishment 
had been hailed with almost unanimous approval, he said. 
especially by bank officers and others who want to find 
the market value of unlisted stocks. Many valuable 
securities are sacrificed because their real value cannot 
be ascertained through the usual channels. The new Ex- 
change is to furnish just these facilities. Of the 500 mem- 
berships to which the Board has been limited, 260 have been 
taken at $259 each. The amount of cash capital invested 
in electric, manufacturing and miscellaneous companies 
exceeds that invested in railroads, and the securities of 
these incorporations have become so important in the 
financial world that they require a representative market 
of theirown. The electric interest, now one of the most 
important in the world, having its investments in tele- 
graph, telephone, electric light, signal, electric railway, 
electric manufacturing and other industrial applications 
of electricity, is already enormous. In the absence of a 
representative exchange, dealings in these securities are 
greatly restricted and retarded by private brokers to the 
inconvenience of patrons, and from the want of a competi- 
tive market. prices have been only nominal. 

Speeches were also made by Mr. William Dowd, presi- 
dent of the Bank of North America; O. D. Baldwin, 
president of the Fourth National Bank; Hon. Chauncey 
M. Depew ; Mr. Hatch, president of the New York Stock 
Exchange ; Hon. A. 8S. Sullivan, Hon. W. R. Grace, Hon. 
John J. Kiernan, Hon. Demas Barnes. After the speeches, 
the numerous guests were entertained in the Directors’ 
Room by the officers of the board. 

The Exchange has now begun business. There will be 
two calls daily, and the general regulations will closely 
resemble those of the Stock Exchange. The rates of com- 
mission on stock and bonds range vpward in proportion 
from 50 cents per 100 shares on stock selling under 50 
cents per share. The offices of the Exchange are in the 
upper floors of the Duncan Building, and the Exchange 
proper occupies the entire basement. It is a large room, 
finished in light woods, and illuminated by fifteen Edison 
incandescent lamps. There are seats, brass railings, the 
usual quotation boards, and a handsome platform for the 
Superintendent. It is expected that the daily auction sale 
of all classes of securities will become a popular feature. 
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The Telephone Transmitters of Dr. R. Wreden. 

The function of a telephone transmitter, as is well 
known, is to cause in a circuit impulses of* current corre- 
sponding in rate and character to the vibrations of the sound 
confided to it for transmission, as it were, by the voice 
speaking to it. It performs this function by affording to 
each vibration an opportunity to react on contact pieces 
that form a loose electrical connection completing the cir- 
cuit of transmission. This *‘ loose connection” is the es- 
sence of a transmitter, but yet, as simple a3 it seems to be 
to contrive, it presents requirements that still continue to 
tax the ingenuity of many an inventor, not only in Amer- 
ica but in Europe. The more delicately the contacts are 
balanced and adjusted, the greater the effect produced 
upon them by the sound waves, and at the same time, the 
more faithfully they respond to each individual vibration. 


Hence the articulation produced in the _ receiving 
telephone gains in loudness and clearness and pre- 
serves to a _ greater degree its individuality § of 


tone or its quality. But this delicacy of adjustment must 
not render the contacts too sensitive, or else they will be 
affected by noises other than those to be transmitted, 
which will produce a disturbance at the receiving tele- 
phone. Moreover, while the contacts should be delicately 
balanced, provision should be made so that louder sounds 
may be transmitted without causing a too abrupt move- 
ment of the contacts. In short, the transmitter, being 
called upon to transmit sounds of all kinds and qualities, 
must possess a peculiar subtleness and adaptability in its 
contacts, so that each sound wave may be accurately re- 
produced without losing any of its peculiarities, and yet 
without becoming modified by false movements and the 
consequent crackling, frying noises which they occasion. 

Among the modified forms of transmitters which have 
been produced with the object of perfecting the regula- 
tion and the action of the contacts may be mentioned those 
of Dr. R. Wreden, of Russia, who has sent to the Vienna 
Exposition a collection consisting of not less than forty- 
eight different models. 

From the result of several experiments made with these 
transmitters by the correspondent of La Lumiere Elec- 
trique it would seem that their performance is remarkably 
satisfactory, and for this reason we think that the descrip- 
tion of one or two of them will be acceptable to our read- 
ers. The Wreden transmitters do not lay claim as much 
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to originality as to simplicity of construction, for they are 
patterned after an early type of the Hughes microphone. 
Fig. 1 shows one of these transmitéars. A plate of ebon- 
ite, eight centimetres square, serving the purpose of a 
diaphragm and of support for the contact pieces a b, is 
held in a horizontal position by a nickel-plated pedestal P, 
to which it is clamped at S. A small piece of carbon a. 
fastened to a screw which passes through the ebonite 


L.LEGER, 








plate, and is secured by a nut, forms one of the contact 
buttons. The other, hb, somewhat sharpened, is held by a 
small screw in the end of a light lever 1, whose fulcrum is 
at p, on a stud projecting from the lower surface of the 
ebonite plate. A small weight w,on the short end of 
the lever, determines the amount of contact pressure 
between the two carbon buttons a b. This weight 
is tapped to fit a thread on the lever /, and may consequently 
be moved in either direction on the lever by a simple screw- 
ing movement which provides an easy mode of adjustment, 
as is to be readily seen. The wires 1, 2 serve to connect the 
apparatus with the primary circuit of an induction coil, in 
which circuit is also included a single cell of Doliva-Do- 
browolsky battery, a modified form of Leclanché cell, in 





which the sal-ammoniac is replaced by sulphate of am- 
monia. 

A Goloubitzky receiver (Fig. 2) is used with this trans- 
mitter. Perhaps a few details on this receiver will be an in- 
teresting digression. Taking advantage of the well-known 
fact that several receivers may be included in a single cir- 
cuit without materially diminishing the effect as compared 
with a single receiver, M. Goloubitzky has condensed sev- 
eral telephones into one, with the object of intensifying its 
action. In Fig. 2 we have two such telephones combined 
together. Each of the two cireular magnets is provided 
with soft iron pole-pieces, around which the fine wiie is 
wound, These pole-pieces are brought closely together 
and arranged in a square, over which is placed the dia- 





Fig. 6. 


phragm. Any one of the pole-pieces, with its fine wire 
helix placed in the circuit with a transmitter, would act 
upon the diaphragm just as the single core of the Bell hand 
receiver of the well-known form does. But with four 
cores the action is necessarily multiplied. The attraction 
is distributed over a larger surface of the diaphragm, whose 
vibrations thereby acquire a greater amplitude or swing, 
by which means the loud speaking quality of a receiver is im_ 





proved. It is plain also that when the vibratory action on the 
diapbragm is produced from several centres simultaneously, 
it is more decided than wen it takes place from a 
single point, so that the peculiarities of wave motion 
which give the voice-sounds their individuality are more 
easily reproduced. M. Goloubitzky has made compari- 
sons between his receivers and receivers of the well-known 
types by measuring the distance from the ear at which 
sounds ceased tobe audible with every telephone under 
exactly the same conditions. 
distance varied from 20 to 40 centimetres with the other 
receivers, it was as much as 120centimetres with bis, thus 
showing plainly its superiority. 

The articulation produced in a Goloubitzky receiver by 


the use of a Wreden transmitter is quite loud and is re- 


markably clear. 
Fig 3 shows another of the Wreden transmitters with 


four sets of contact buttons connected in series, and | 
mounted on a plate of cork which is clamped to a pedestal 
Two cells of the modi-| 
in| 


like that shown in Fig 1. 
fied battery above mentioned, connected 
series, are used inthe primary circuit. Asa receiver, a 
large Siemens telephone, provided with a trumpet, some- 
what like that of the Ader telephonic trumpet, was used. 
The results obtained with this disposition are said to sur- 
pass anything else ever heard for loudness and clearness. 
In spite of the constant noise in the Rotunda, the voice 
may be heard at a distance of several metres from the ap- 
paratus, it being equal in loudness to the ordinary tone in 
speaking. The articulation is perfectly distinct, and 
there are no frying or crackling noises. The sounds from 
a music-box held above the transmitter may be heard at 
a distance of over 10 metres from the telephone. Dr. 





Fia. 2. 


Wreden’s method of regulating the contact resistance is 
found very delicate, and it has the great advantage that 
the adjustments when once made are not easily deranged. 
In Fig. 4 the Wreden transmitter is shown, enclosed ina 
round box. When it is to be used, the box is laid on a 
table, and it rests on three small discs of cork .4, glued to 
its under side. In this way all outside vibrations are elim- 
inated. However, the box may be also held in the hand. 
When not in use, the mouthpiece is turned downward and 
the weight on the lever tilts the longer arm upward, and 
thus the primary circuit is interrupted. This type of 
transmitter is also excellent and entirely free from outside 
noises. It is also made in larger sizes with three, nine and 
twelve contacts. Those with three contacts, which re- 


‘quire two cells of battery, are remarkable for the faithful- | 


ness with which they reproduce the quality or individual. 
ity of the voice. 

The exhibit of Dr. Wreden contains many curious forms | 
of transmitters, as for instance that shown in Fig. 5, | 
which cousists of an ordinary wineglass provided with a | 
set of contact buttons, like those already described. The | 
bell-shape of the glass is peculiarly well adapted to receive | 
and concentrate the sound waves. Another novelty isa 
transmitter intended for the use of submarine divers. | 
This transmitter, which the diver suspends to his neck by 
a cord, is similar in shape to the apparatus. shown in | 
Fig. 4. By way of demonstration of the possibility of | 
thus employing transmitters, the transmitter shown in| 
Fig. 1 was immersed in a basin full of water. Under | 
these conditions, speech was transmitted quite success- 
fully. 

Fig. 6 represents the apparatus for use on private lines. 





He found that while this | 


| 

In the cover isacork diaphragm with a single contact to 
| which the current from the two cells Pin the box is con- 
| veyed through the hinges. In the portion B of box is the 
induction coil and the connections for different purposes 
are made by means of a hand switch on the outside of the 
|box. Fig, 7 isa diagram of the connections from which 
| the functions of the apparatus will be readily understood, 
One terminal of the secondary wire of the induction coil 


| 





B is connected with the binding post E to which the 
ground wire is attached, and the other with the binding 
post 7. The receiving telephone is connected to the wires 
from the two binding posts 7'7' and the line is connected 
to binding post L. It results therefore that the telephone 
| and secondary coil are always both in the line circuit. 

The normal position of the switchM is as shown in Fig. 7. 
To call the other station, the switch is turned to the left. 
The calling is done by means of induced currents. Thein- 
duction coil is provided witha vibrating armature, like the 
| induction coils used for medical purposes. Now on moving 
'the switch M to the left, a circuit is closed at mn which 
includes the primary circuit of the induction coil and the 
| two cells of battery. The vibrator instantly begins to 
| break the current automatically, and at the same time im- 








colts 
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pulses of current are induced in the secondary circuit 
|which go over the line and produce acrackling noise in 
| the receiving telephone at the other end. This noise is loud 
| enough to be heard all over a room even when the receiv- 
ing telephone is uot provided with an expanded ear- 
piece. This call signal answers the purpose of a call bell 
and involves much less complication. 
When the switch M is turned to the right so as_to touch 
1, the transmitter (A) becomes included in the primary 
circuit of the induction coil with one of the cells. When 
words are now spoken into the transmitter they are con- 
veyed in the form of electrical impulsey over the line to 
the receiver at the other end. When the conversation 
is ended the switch M is restored to its normal position. 
| The transmitters of Dr. Wreden seemed to work quite 


Line \ > Telephone 


— 
Ground 








Fia. 7. 


satisfactorily at the Vienna Exposition, where they at- 


tracted a large number of visitors. It is indeed a raatter 
of surprise to many that such remarkable results should be 
obtained with apparatus so simple. Their cheapness of 
construction, delicacy and permanency of adjustment, and 
delicacy of operation, are certainly great advantages which 
ought to be good recommendations for them if they prove 
as successful in regular practical application as in these 
experimental demonstrations. 
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Governmental Control of the Telegraph. 


Next to the reform of the tariff and the great 
strike of telegraphers, the question before the peo- 
ple during the current year has been that of a 
governmental control of the telegraph service. We 
do not think it would be possible to name a newspaper 
that has not contributed its quota to the discussion. 
Social and political journals of all kinds have ventilated 
their opinions, generally in favor of control by govern- 
ment, while commercial organizations have passed vary- 
ing resolutions on the subject, and State Legislatures here 
and there have expressed a formal desire to have the 
scheme of a postal telegraph adopted by Congress in one 
shape or another. Perhaps two of the most important con- 
tributions to the discussion are the articles by Dr. Norvin 
Green and Mr. Gardiner G. Hubbard in the North Ameri- 
can Review. The former gentleman gave sound views 


them they succeeded in enlightening the public very 
materially. 

The latest dissertation, and one which has been expected 
with much interest, is that of Postmaster-General Gresham 
in his annual report. THeE ELECTRICAL WoRLD having 
been frank in the avowal of its objections to any interfer- 
ence on-the part of the government, we welcome the 
expression of similar sentiments by Judge Gresham, who 
may be said to sum up the argumentation, after listening 
to it for several months, and who has approached the sub- 
ject with a judicial mind. The gist of his utterances is 
that, while he maintains the authority of Congress to 
assume control of the telegraph, he advises against the 
step because he does not consider it expedient, and 
because he thinks that the evils complained of under the 


50 | existing régime of corporations are not so grievous as to 


call for Congressional intervention. 

Judge Gresham in the course of his remarks passes the 
proposed plans in review. He says that, constitutionally, 
the same principle which justified the nse of the locomotive 
and steamship for accelerating mails is equally applicable 
to the electro-magnetic telegraph. as an aid to the post- 
office in the transmission of correspondence and_ the 
diffusion of intelligence ; and that Congress has the power 
to avail itself of all the facilities invented in modern 


ment service, but as soon as he goes on to treat of the 
application of this principle, his views diverge from theirs. 
The three leading schemes contemplate either that the 
government shall own and, competitively or as a monopoly 

operate the lines including all the needful appliances, or 
that it shall subsidize a company to perform the service. 
In language that might without much difficulty have been 
paraphrased from our own arguments against the proposi- 
tion, he says of the former alternative : 

‘* The establishment and operation of a postal telegraph 
as a monopoly, or in competition with private companies, 
would, it is insisted, reduce rates which are now exorbitant 
and protect the public against the abuses and evils deemed 
to be inseparable from the service as it exists. In either 
event an enormous expense must be incurred. But with- 
out dwelling upon that consideration, it is clear that an 
efficient execution of either plan will necessarily involve the 
employment of a multitude of operatois, messengers, 
mechanics and laborers, and thus largely add to the 
patronage of the government. An increase of that 
patronage beyond what is indispensable to the public 
service is to be deprecated and avoided, and it is one 
of ‘the dangers which threaten the purity and duration 
of our institutions. In Europe the telegraph is under the 
contrcl of the public authorities. With us the adminis- 
tration is the government in action, and may, for the time 
being and for all practical purposes, be considered the 
government itself. In seasons of political excitement, and 
to some extent at other times, is there not ground for 
serious apprehension that the telegraph, under the exclu- 
sive control of the dominant party, might be abused to 
promote partisan purposes and perpetuate the power of 
the administration? But if it could be kept entirely free 
from such influence I should hesitate to sanction a 
measure providing thatthe United States shall become the 
proprietor of telegraph lines and operate them by its 
officers and agents.” 

With regard to the other suggestion, that Congress shall 
incorporate a company with a charter providing that, in 
consideration of a national guarantee of ten per cent. or 
less on its capital stock, it shall transmit messages at cer- 
tain reduced rates, to be prepaid by stamps, he says that, 
even if Congress has the right tc do this, such a measure 
would inaugurate a new policy, whose adoption he does 
not feel at liberty to recommend. 
legislation wou'd thus enter upon a new sphere of action, 
which, there is reason to fear, would be the first step in a 
dangerous direction.” As the duty of receiving and deliv- 
ering the telegrams would, under this arrangement, fall to 
the post-office department, the patronage of the govern- 
ment would again be enormously increased, and evils 
would grow up far outweizbing the benefits derivable from 
a reduction of rates. We hold, with Mr. Gresham, that 
‘*the injurious tendency of such legislation cannot well be 
overestimated.” 

But a further point arises, as we have more than once 
pointed out, in connection with business having its origin 
and end within the limits of any one State. Judge 
Gresham puts the difficulty in a clear light : 

‘*As to telegraphic service wholly within the several 
States. unless the power to establish post-offices and post- 
roads be successfully invoked, the existing rates are be- 
yond government control. The opinion has been advanced 
that inasmuch as Congress has authority to take charge of 
the telegraph'as a part of the postal system, it may do 
nothing in that direction and yet prohibit citizens and pri- 


comply with prescribed terms and conditions. It is said 


other words, that the absolute power to prohibit includes 
the limited power to regulate. This doctrine has evidently 
no application. It is only by exercising its power in some 
of the modes already discussed, or in some other appro- 
priate way, that the government can prescribe terms upon 





which competition will be permitted, or prohibit it alto- 


and able arguments against a government service; the| gether. When a line is neither owned, controlled nor 


latter made out a good case on the other side, and between | operated by the government, nor in its behalf, a telegraph las to justify it, and when the man was taken before U. 5 


times. Thus far he agrees with the advocates of a govern- | 


‘*Congress by such | 


vate companies from engaging in the business, unless they | 


that the greater power necessarily includes the less, or, in | 





company in the transaction of so much of its business as is 
confined within the limits of a State is beyond the reach of 
Congress.” 

Of course the agitation will not stop here, though it will 
be modified and tempered by this careful presentation of 
the matter. It is cheering to find that President Arthur, 
who was expected to recommend postal telegraphs in his 
message to Congress, takes the same stand as Judge 
Gresham. The message published on Wednesday deals 
with the question in a very conservative manner. It 
would not be wise, thinks President Arthur, for the gov- 
ernment to assume control of telegraphs by purchasing, 
building, or owning them, and the scheme to subsidize a 
corporation to do the work under government supervision 
is simply mentioned by him as a suggestion of outside 
parties. He expresses the opinion, however, ‘that the 
government should be authorized by law to exercise some 
sort of supervision over interstate telegraph communica- 
tion,” and he concludes with the hope that some measure 
may be devised for attaining that end. 

It had been promised that Senator Edmunds would pre- 
| sent a bill to Congress, dealing with the subject, and he 
| has already done so. The Postal Telegraph Bill introduced 

by him on the 4th inst. provides that a Board consisting 
| of the Secretary of State, the Secretary of War and the 
Postmaster-General shall cause to be located and arranged 
four trunk lines of telegraph radiating from Washington. 
Along these lines offices are to be established, and from 
time to time, as necessary, the service is to be extended. 
The rates for the use of the lines are to be established by 
another Board, composed of the Secretary of State, the 
Secretary of the Treasury and the Postmaster-General, and 
the lines are to be kept in repair through the agency of the 
| War Department. The Secretary of War is empowered to 
acquire, by purchase, the right of way and to pay reason- 
able compensation. Nothing in the act is to be construed 
as prohibiting individuals or corporations from carrying 
on the business of operating telegraph lines. The clerks, 
operators, electricians and other members of the depart- 
ment are to be selected under the rules of Civil Service 
Reform, by examination, and the whole system is placed 
in the hands of ‘tthe Postmaster-General. Two million 
dollars are appropriated by the bill for the fiscal year end- 
ing June 30, 1885. 
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The Attack on Are Light Wires. 








The attacks made in various quarters upon the are hght 
wires run above ground continue. In New York, we have 
seen recently two vigorous efforts made in the Courts tu 
drive the wires underground, and though the dangers from 
‘the wires have been greatly exaggerated, the case made 

out has undoubtedly prejudiced the public mind more than 

| ever against aerial wires used for arc lighting. The bad 
impression has been deepered, too, by the stunning, last 
| Thursday, of three firemen who, in putting out a fire in 
'the Bowery, stepped accidentally on the wire of an 
electric light; and by the-torture similarly inflicted on 
horses that came in contact with a fallen wire in 
Fifth avenue. These incidents have lost nothing 
in the recital by some of the daily papers. As a sequel to 
the legal proceedings of last week, the Committee on 
| Finance of the Common Council presented, on Wednes- 
| day, a long report relating to the erection of poles in the 
| streets of the city to support telegraph, telephone, electric 
light and other wires. The committee accompanied their 
| report with an ordinance requiring every ek ctric light and 
| iUluminating company, within six months from its pas-age, 
to lay their wires or conductors underground, and pro 
viding for the removal of all the posts now used by these 
‘companies. The matter was laid over, and will be made 
/a special order at the next regular meeting of the Board, 

Going outside NewYork, we find that the Commonwealth 
of Pennsylvania bas brought an equity suit to compél the 
Brush Electiic Light Co. to run its wires underground. 
The suit is broughtat the instance of the Philadelphia Board 
‘of Trade. Other proceedings elsewhere have already been 
| reported in our columns. One thing is certain, whatever 
may be the result of these cases ; people have become accur- 
| tomed to the arc light, they like it, and they have made up 
| their minds to use it. The advantages it offers ure tco 
' numerous to be slighted, and whether the systems be car- 
‘ried on above ground or subterraneously, their employ- 
| ment will increase rapidly. We have more than once ex- 
| pressed our conviction that the companies supplying the 
jare light are willing to put their wires in subterranean 
| conduits when an efficient system can be found. Probably 
all this discussion of the subject will have one good result 

in directing more attention to it and in hastening the in- 
vention of a perfect underground system. 


| 
| 
| 
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Arrests by Cable. 





| u 
It has been shown by more than one case of late 


‘that the facility afforded by the cable of arresting snd 
‘detaining strangers from Europe as they land on these 
'shores is somewhat too freely and injudiciously used. 
|Last week a man charged with forgery was arrested 
| upon his arrival here on board the Wyoming from Eng 
| tand. The cable message that led to this action on the 
| part of the authorities was not, however, so clear and ful 
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Commissioner Osborn, an adjournment was granted in 
order that the represeritatives of the British Government 
might cable to England for further information. On Mon- | Telegraphy and Telegraphic Construction. By Lieut. 
day of the present week the case came up for a third hear- Jas. A. Swift, U.S. Signal Corps. W.J. Johnston, New 
ing, but no more evidence was produced, and the man was, York, 1883. 189 pages; cloth ; 108 illustrations. Price, 
discharged, the Commissioner saying that he would not' $1.50. ; : 

hold him without jurisdiction, and that the complaint cer-| It often happens that they who, by the possession of in- 
tainly gave none. It isa great injustice to arrest a man| formation and the training of long experience, are best 
and then to trifle with the matter in this way. Cable rates | (¥alified to instruct others in the elements and details of 
may be high, but that is not an excuse for the representa- | practical science, become disqualified by their inability to 
tives of a rich government to plead when they have | sive forth knowledge in such a manner that the pupil 
It appears that in the last can digest and assimilate it. But in this new work by 
| Lieut. Swift, we have the happiest combination of all the 
qualifications needed in a teacher. He isa man whose 
abilities have lifted him to a high and responsible position. 
He has enjoyed an experience going back to his early boy- 
' hood, and is a master in every department of telegraphy. 





Reviews of New Books. 





THE PRACTICAL TELEGRAPHER: A Manual of Practical 


deprived a man of his liberty. 
Spanish treaty arrests by cable have been provided for, 
and an interval of twenty days allowed for the completion 
of the evidence. This is excessive, but in the treaty with 
England no provision of the kind exists. 
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SENATOR EDMUNDS’ ‘SCHEME.—The subject of govern- | He has an admirable method of handling his subject; his 
ment telegraphs is fully treated elsewhere in our editorial | style is clear and forcible, and instead of bewildering his 
columns, and it is not necessary, therefore, to say more on | readers with abstruse technicalities and intricate descrip- 
the subject, except to note that Senator Edmunds’ bill | tions, he takes them by the easiest road to the most sat- 
providing a postal telegraph service does not appear to ex- | isfactory goal of attainment. 
cite much enthusiasm. One leading New York paper not 








One great fault of books of this class is that they 
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THE BLAKE TRANSMITTER. 

















facts and figures, and are by no means the least important 
parts of the work. 
Illustrations are an essential feature in books relating to 


telegraphy. In ‘‘ The Practical Telegrapher” this has been 


borne in mind, and no fewer than 108 cuts, many of which 
were made expressly for this purpose. are scattered 
through the 189 pages. In order that an opinion may be 
formed as to the merits of the new cuts we reproduce 
some of them on this page. The book contains, moreover, 
many tables of various kinds for referenve, and a Diction- 
ary of Technical Terms. The binding, paper and printing 
are all of the best, * 

Orders can now be sent in and will be filled at once. 
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Bell and Drawbaugh. 





It is stated in a dispatch from Harrisburg, Pa., that the 
litigation between the Bell Telephone Co. and the People’s 
Telephone Co, to determine whether Prof. Bell or Daniel 
Drawbaugh was the original inventor of the telephone, has 
reached the point at which the closing rebuttal evidence 
It is not for a moment allowed by the 


is being taken. 
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DIAGRAM OF WHEATSTONE BRIDGE. 
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ATTACHING THE BRACKETS. 


IRON POLES. 


adverse to the principle remarks that this scheme might (theorize when all that is asked is practice, and that the 
‘“have been shaped in the mind of a fanciful dreamer | numerous little points about which the student seeks 
rather than in that of a practical man.” When the details | information are dismissed in silence. Lieut. Swift knows, 
of the scheme are made public it may be received ; however, from his own life-work, that the telegrapher 
Senator Edmunds has had a num-| requires to increase his positive knowledge and not to 
experts, and | acquaint himself with various theories. Hence it is that 
has collected a mass of figures that show the| Lieut. Swift assumes nothing, but covers the whole ground 
actual cost of building and operating telegraph | lucidly and exhaustively, making his book a manual and a 
lines, and he ought to have something strong in the way | compendium of facts. 
of argument for the radical change of policy that he pro-| The scope of the work may be learned from the heads of 
poses. A very weak point in his system, apparent on the | the chapters, and more fully from the table of contents 
surface, is that it would have to be carried on in competi- given in the advertisement in this issue. Chapter 1 is de- 
tion for a long while with existing lines. The corpora-| voted to ‘‘Instruction in Telegraphy” and Chapter 2 to 
tions, as we have before insisted, would then leave the/| ‘‘ Batteries;” Chapter 3 relates to ‘‘ Construction and 
smaller towns and the villages to the tender mercies of the | Equipment of Lines ;” Chapter 4 to ‘‘ Office Connections 
government and concentrate all their energies upon the | and Instruments Employed,” and Chapter 5 to ‘‘Repeaters.” 
profitable business of the cities. Senator Hull, of Colorado, | These will all find favor with telegraphers by virtue of their 
has since introduced another bill. Such schemes will! clearness and conciseness, aud are practical in the highest 
abound during the present session of Congress. degree. In Chapter 6 “Submarine Cables” are treated, 
—_—_—_——o~e-@-0+- —____$_ jand in Chapter 7 ‘‘ Duplex Telegraphy.” The subject of 
To BE CONVINCED BY DEMONSTRATION.—Some of the | Chapter 8 is ‘‘ Electrical Testing,” and of Chapter 9 ‘ Me- 


with more favor. 


ber of consultations with telegraph 





members of the French Chamber of Deputies contend that | chanical Tests of Wire,” both of them extremely valuable. | 


the transmission of telegrams was not so easy with wires | Naturally, the telephone is described, as it comes within 


when they were laid underground as when they were the province of telegraphic engineering, and Chapter 10 | 


stretched upon poles. M. Cochery has accordingly invited | will be found to give simple and interesting details about 
a number of those holding a contrary opinion, to demon-| the construction of telephone lines, the adjustment of 
strate beyond all cavil on the lines now in existence that instruments, and the like. The last chapter, No. 11, and 








SETTING POLEs. . 


Drawbaugh claimants that they have failed to establish 
that his instruments were invented and perfected long 
before Mr. Bell ever gave the subject of the telephone a 
moment's attention. They hold that this has been estab- 
lished over and over again by upward of 100 witnesses, 
and that in no instance has the evidence of one of them 
been. impeached. One of the witnesses, Andrew Evans, 
testified for the Bell company that he lived within three 
miles of Drawbaugh’s shop, that he frequently called there, 
but that before 1877 he never saw or heard of his ‘‘ talking 
machine,” as it was commonly called by the alleged inven- 
tor. In the surrebuttal testimony now being taken, Evans’ 
wife and sisters and Jacob Evans were brought forward, 
all of whom swore that, on the occasion of a funeral in 
1875, they visited Drawbaugh’s shop on their return home, 
and that then and there Andrew Evans listened while 
Drawbaugh spoke through the talking machine. Further- 
more, they have fully identified three instruments which 
were used in talking at the time. Evans has also testified 
as to his mistake concerning the date when he first saw 
the machine. These parties added to their statement the 
fact that Drawbaugh told them at the time that he be- 
lieved he could talk to Europe if the wires were connected; 
that on their ride home this was the subject of their con- 
'versation, and on their arrival home they told their rela- 
tives and neighbors what they had seen, and these same 
| relatives and neighbors have been found to testify to the 





if there is any difference it is quite immaterial practi-| the Appendix, on ‘Commercial Telegraph Business” and| fect. Proof, both of record and otherwise, has been fur- 


cally. 


‘** World’s Telegraph Systems,” respectively, are full of | nished, it is claimed, to strengthen these points, 
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Reis and Bell, 


To the Editor of The Electrical World: 

Sir: To answer in detail the latest effusion from the pen 
of Prof. Thompson would, I am afraid, only lengthen the 
controversy without adding new conclusions, and I assure 
you I should not hesitate to give the case over to the jury 
—editors, scientists and the public—without this present 
reply, were it not that I omitted to call attention to Prof. 
Thompson’s peculiar talent for intermingling what he 
knows about telephony with that which Reis knew. It 
would take golumns to recite from Pruf. Thompson’s book 
the instances in which, by an artful manipulation of sen- 
tences, he conveys to the unwary reader—he who has not 
studied the subject deep enough—the idea, that what Prof. 
Thompson learned from Bell and others is that which Reis 
knew and expressed. 

Nor is his latest reply free from similar devices to en- 
tangle the unwary. 

Here are examples. He cays: 

** I propose to leave some of the less important of the 
issues to answer themselves.” 

I assure Prof. Thompson that he has omitted repeatedly 
to enter on a very important one, viz. : why Reis did not 
explain a modification of contact and thereby of resist- 
ance, etc. 

Further: 

“If Reis invented an instrument to work by undulatory 
currents for fifty per cent, of the vibrations—as Mr. Ber- 
liner admits” — 

I assure Prof. Thompson that Mr. Berliner never ad- 
mitted that Reis invented such an instrument. His re- 
ceivers produced by their comparative slow demagnetiza- 
tion a gradual falling off in the strength of an intermit- 
tent wave (the molecules striking back into their original 
position), but that does not constitute an ‘‘ undulatory 
current,” This must be produced either entirely by the 
transmitter, or it does not assist at all, and where Reis 
failed was when he supposed that the transmitter could 
do one half (pitcb) and the receiver the other of the work 
to be effected, whether the receiver be a knitting needle 
or a diaphragm matters nothing. 

And now for a remarkable passage in his last letter ! 

Reis *‘ told the world what was to happen at each full 
vibration ; he did not add in any explicit manner what 
was tohappen at any half vibration or partial vibration. 
He left it to the common sense of mankind (!) to see that if 
a full vibration opened and closed the cireuit, a half vibra- 
tion must half open and half close the circuit.” (Not con- 
tact 7) 

Well, well, this is precious! That which earned for 
Bell the applause of every scientiiic body ; that which 
made him the recipient of the Volta prize ; that which 
proved a veritable revelation to science, this to know and 
to find out, was left to the common sense of mankind! It 
is so self-evident, so natural! You just read it between 
the lines—after you know it ! 

But pray, why then does Prof. Thompson all at once 
deign to speak of Prof. Bell as “* aman of insight and 
genius” ; as ‘‘a man who deserved well of his country” ; as 
‘‘a public benefactor”? All that for abit of common sense 
displayed? How inconsistent! how fulsome in eulogy ! 
how entirely different from the total lack in Prof. Thomp- 
son's book of even ordinary praise for Bell! 

Verily Les extremes se touchent! But 1 repeat, I will 
stand on my previous arguments as far as the scientific 
portion is concerned ; and even the ‘“ parable” which was 
advanced to signify the moral aspect of Prof. Thompson’s 
book I will sustain. 

Long before the appearance of Mr. Bell did scientific 
test books describe the Reis telephone, and Mr. Bell him- 
self mentioned it in his early lectures, and if Prof. 
Thompson Wishes to impress upon the general public who 
have not studied physics that there was such a thing as a 
telephone before Bell—that the child was born—no objec- 
tion could be raised against that, for such comes under the 
domain of popular writings. But this controversy is sup- 
posed to deal with the ‘‘ undulatory current,” the question 
who taught the lips to systematically utter articulation. 
The world has no use for muscles which move aimlessly, 
no use for animal noises or inarticulate utterances, and of 
what use are even the vocal organs to one who has been 
deaf from birth to articulation—for such indeed was 
practically the case with the child in the wilderness! To 
the parent the state owes reverence, but it is the educa- 
tortowhom it is most indebted! And if Prof. Thomp. 
son cannot consistently join with the rest of us in award- 
ing to Beli his dues, let him at least take to heart the con- 
tents of a paper recently read by Professor Rowland, and 
bearing the title ‘‘ a plea for pure science.” 


E. BERLINER. 
WASHINGTON, D. C., Nov, 27, 1883. 
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UNDERGROUND WIRES.—Possibly telegraph and electric 
light wires cannot be worked under ground, Perhaps 
they cannot be perfectly insulated and perhaps the induc- 
tion cannot be overcome. Possibly not. Once there was a 
man who found his friend fast in the stocks for some 
trivial offense. ‘‘ But they can’t put you in the stocks for 
that!" ‘* Perhaps not,” he replied, *‘ but they have done 
it.” So with the underground wires, They can’t work. 
But Chestnut street was in a blaze of light last evening 
with underground wires, all the same.— Phila, Bulletin, 
Nov, 15. 





The Fiske-Mott High Resistance Insulator. 





This insulator, an illustration of which is presented on 


this page, has just been brought out by the Chicago Inst- | 


lating Co., who own the Fiske-Mott patent. It is attract- 
ing much attention. We have ourselves examined it, and 
can only express our surprise that a device so simple, yet 
so adequate to the end sought, has not been hit upon be- 
fore. The principle studied ‘out is, that leakage occurs 








largely at the insulators to which a wire is attached, and 
that the contact between the wire and the insulator must 
therefore be reduced as far us possible. Here we have an 
insulator presenting the minimum of surface to the wire, 
the sum of the surfaces being, it is claimed, about one- 
tenth that in insulators of the prevailing type. The wire 
lies in the groove resting against a series of edges, or ribs. 
This in itself is a recommendation of the insulator to elec- 
tricians. But it is requisite, moreover, that dirt and mois- 
ture should not accumulate around a wire, forming a con- 
ducting layer over the surface of the insulator. A glance 
at the cut will show that besides the groove for the wire 
itself, there are supplementary incisions or gutters, by 
means of which wind and rain are enabled to perform the 
cleansing process, should auy deposits be made, a contin- 
gency that is not likely to arise, as no place is offered for 
their lodgment. 

A further primary requirement in an insulator is that it 
shall be made of material that is a poor conductor, and 
that is strong. The Chicago Insulating Co. make their 
articles either of glass or of a special patent composition of 
their own, said to possess insulating qualities of a high 
order. The insulators are solidly constructed, and the ribs 
are secure from injury in transportation and handling. 
We have heard telegraph engineers speak highly of the 
article, and understand that the company have made ar- 
rangements for its manufacture on a large scale. 


The Duplex Telephone. 


Beyond doubt, the present cost of telephone service is a 
great obstacle to more extended use of the instrument. 
While there are thousands of subscribers who would hire 
the telephone at any cost, there are a great many more 
people to whom it is not less a necessity, but who cannot 
afford to pay the price demanded by the Bell Company. 
For the latter class, then, some other provision must be 
made, or they will not benefit by one of the most useful 
inventions of the age; and it thus happens that great 
attention is being paid to mechanical telephones. One of 
these is illustrated on this page, for which great claims are 
made. It is supplied by the Duplex Telephone Company, 
of 5 South Water street, Cleveland, O., and works’satis- 
factorily on straight, crooked or zigzag lines 100 rods or 
less in length, allowing of adjustment in any desired posi- 
tion. It has earphone, automatic call attachment, etc., 
and is handsome and attractive in appearance. The in- 
strument is sold outright, without royalty or rental fee, 
and the price per set is $15, while the wire costs 10 cents a 
rod. The uses of the Duplex telephone on a short wire 
system are innumerable and readily suggest themselves, 
such as connecting the several floors of a building, office 
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and factory, home and store, houses on opposite sides of 
the street, and the like. In fact, it is in this direction that 
the telephone is most necessary, and a mechanical tele- 
phone that gives, as the Duplex does, clear enunciation 
and articulation, even on an angled line, is bound to be 
greatly patronized. It will be seen that the dangers of 
derangement are minimized, and that the cost of mainte- 
nance is so small as not to be an element of any weight 





whatever, 





THE TELEGRAPH. 


THE INTERNATIONAL OCEAN TELEGRAPH Co.—The annual 
meeting of the International Ocean Telegraph Company 
was held on the 4th inst. This company laid the Cuban 
cable, which is now partof the Western Union system. The 
following were elected Directors : Norvin Green, Augustus 
Schell, Harrison Durkee, Robert C. Livingston, Jay Gould, 
Thomas T, Eckert, George J. Gould, John Van Horne, 
Russell Sage. 

THE PosTaL TELEGRAPH COMPANY IN St. Louis.—The 
Postal Telegraph Company has opened an office in St. 
Louis, in the Mitchell building, next the post-office, on 
Third street, and Mr. Dougherty, the St. Louis manager, is 
very confident of the future. He said: ‘‘The Postal people 
have come to stay, and have taken a lease of an office for 
five years. We have our line all equipped on this side and 
have one cable laid while the linemen are rapidly nearing 
the river through Illinois, and we will be ready for busi- 
ness Jan. 1.” 

Too MANY TELEGRAPH COMPANIES.—The Merchant’s Ex- 
change, of St. Louis, is puzzled to know what to do with 
all the telegraph companies that want business facilities 
on its floor. The offices formerly occupied by the Atlantic 
& Pacific, American Union and Mutual Union companies 
are still held by the Western Union, besides which are the 
regular Western Union office, and the offices of the Balti- 
more & Ohio and the Board of Trade Telegraph Company 
and now comes the Postal Telegraph Company, asking 
equal facilities. 

THE PaciFic MUTUAL TELEGRAPH COMPANY.—This com- 
pany opened for business on Nov. 21, between St. Louis, 
Atchison, St. Joseph, Jefferson City and Kansas City, and 
the Western Union dropped the rate from St. Louis to all 
these points from 35 cents to 25 cents for ten words. The 
Pacific Mutual is an off-shoot of the Mutual Union, and 
was projected as its Western extension. When Jay Gould 
stepped in and took possessiou, the new company had con- 
structed fifty miles of wires. Mr. Geo. M. Meyers, of 
Kansas City, then took hold of the organization and had 
the balance of the stock taken on subscription. The line 
was quickly completed, and now extends a distance of 300 
miles, and is operated under lease by the Baltimore & 
Ohio Company. 

THE BANKERS AND MERCHANTS’ TELEGRAPH COMPANY OF 
Ou19.—Articles of incorporation of this company were 
filed at Columbus on Nov. 15. The capital stock is $20,000 
in shares of $100 each, with John B. Yale and Jeremy 
Crose, of New York, and Henry H. Brown, Charles A. 
Brayton, and Julius L. Yale, of Cleveland, as incorporators. 
The articles state that they will construct, maintain, and 
operate magnetic telegraph lines from the city of Cleve- 
land, which place shall be the central terminus of said 
lines, as follows: one line to the city of Columbus, and 
thence to the city of Cincinnati; other lines to the city of 
Toledo, village of Conneaut, city of Youngstown, town of 
Bridgeport, and the town of Winchester. The principal 
office and place of business will be in the city of Cleve- 
land. 

THE New TELEGRAPH CoMPANIES.—The shareholders of 
the Postal Telegraph Company met on the 2d inst. and 
ratified the sale of their property and franchises to the 
Postal Telegraph and Cable Company. Mr. J. W. Mackey 
was present at the meeting, and about $15,000,000 was 
voted in favor of the sale. A meeting of the stockholders 
of the new company will be held this week for the purpose 
of perfecting the organization. One of the first things 
done will be the election of Mr Mackey as President. The 
fact that the charter of the new company is more compre- 
hensive than the charter of the old company is given as a 
reason why the latter should be merged into the former. 
The controlling interest in the telegraphic property and 
franchises has not been changed. Vice-President Cummins 
stated that the Postal wires would be in operation as far 
West as St. Louis by Jan. 1. The two new Atlantic cables 
are expected to be laid and ready for use by the Ist of next 
June. Inorder to further extend and improve their pos- 
ial lines, the Bank2rs and Merchants’ Telegraph Companies 
of New York, Pennsylvania, New Jersey, Maryland and 
the District of Columbia have decided to piocure a loan of 
$10,000,000, and have issued 10,000 bonds of the denomina- 
tion of $1,000 each, payable in January, 1904, in gold coin. 
The companies have executed to the Farmers’ Loan and 
Trust Company, of this city, a trust mortgage to secure 
the issue. 











THE TELEPHONE. 


THE trade dollar is not popular, but the trade holler 
passes through the telephone very often. 

Goop Woop Fox DEADWOOD.—The local telephone com- 
pany of Deadwood, Dak., is erecting lofty and substantial 
poles throughout the city. 

PROGRESS IN NEW BrRUNSWICK.—The St. John (N. B.) 
Daily Telegraph says that the Telephone Co. are putting 
up a line between Carleton and Fairville. 

OUTPUT OF BELL TELEPHONES.—The net output of the 
Bell Telephone Company for the month ending Nov. 20, 
was 3,811 telephones, against 3,706 in October and 5,033 in 
November of last year. 

DIRECTING 800 MEN a MILE Away.—It is told of a gen- 
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tleman at Rochester, N. Y., that while lying in bed with 
a broken leg, he has directed the work of 300 men a mile 
away, by means of the telephone. 

FROM PITTSBURGH, Pa., TO WHEELING, W. VA.—On Nov. 
24, telephonic communication was successfully established 
between Pittsburgh, Pa., and Wheeling, W. Va. The line 


is about 94 miles long, and takes what is known as the. 


river -route. 
wire. 


The wire used is No. 12 cold rolled copper 
The voices were distinctly heard, 


THE PaN-ELECTRIC TELEPHONE Co.—A new telephone 
company, to be known as the Pan-Electric Telephone Co., 
was organized in Washington, Nov. 23, with the following 
officers : President, Gen. Joseph E. Johnston, of Virginia : 
Vice-President, Senator Isham G. Harris, of Tennessee ; 
Secretary and Treasurer, Hon. Casey Young, of Tennessee ; 
Attorney, Senator Garland, of Arkansas ; Electrician, J. 
Harris Rogers, of Washington. The company, which is 
organized u der charter from the State of Tennessee, with 
a capital of $5,000,000, is the owner of several patents on 
electrical appliances, the principal of which are a tele- 
phonic transmitter and an automatic telegraphic repeat- 
ing apparatus. The inventor of these patents is J. Harris 
Rogers, electrician of the company. 


DivipING NEW ENGLAND INTO Srx Districts.—The New 
England Telephone and Telegraph Co., formerly the Bay 
State, Boston & Northern, Suburban and National Bell of 
Maine, held a meeting at their office, 40 Pearl street, Bos- 
ton, Mass., on Nov. 21, to consider the idea of dividing 
New England into six sections. A plan being agreed upon, 
the following superintendents were appointed : John T. 
Wheeler, general superintendent; Col. Plympton, of Bos- 
ton: Mr. Daboll, of Springfield ; Mr. Hunt, of Greenfield ; 
Mr. Smith, of Salem; Mr. W. H. Black, of Worcester, 
Mass., and Mr. Farnham, of Portland, Me., division su- 
perintendents. Mr. Black, formerly cashier of the Bay 
State Telegraph Co., has one of the largest territories. in- 
cluding South Framingham, Worcester, Clinton, Fitch- 
burg, Lowell and Marlboro, Mass.; Nashua, Manchester 
and Concord, N. H., and other important places, The 
new appointments are considered good. 

ACTIVITY OF THE NEW ENGLAND Co.'s MANAGEMENT. 
—Since the consolidation of the several district companies 
into the New England Telephone Company, and the re- 
moval to Boston, General Manager Downs has been ac- 
tively at work rearranging the consolidated system, and 
preparing for a great increase in business, with the latest 
improvements in appliances, etc. In Boston, which had 
less than 2,000 subscribers under the old Telephone Despatch 
Company, arrangements are making for an increase of the 
plant te accommodate from 4,000 to 5,000 subscribers, 
and in the course of two or three months the iatest 
improvements in apparatus will be introduced, at 4 
cost of $60,000. A South-End office will be opened near 
Tremont and Berkeley streets, which will provide for 
1,000 subscribers, and in that section many people are 
now waiting for telephone connections. A fine office has 
been Jeased, and will be opened next month for this pur- 
pose. It is believed that 2,000 subscribers can be added in 
Boston as soon as the facilities are provided. A telephone 
exchange has been opened in Young’s Hotel, and other 
branches will soon be opened. At the company’s head- 
quarters, 40 Pearl street, Vice-President Ingham, General 
Manager Downs, Superintendent Wheeler, and Secretary 
Ingham have their working offices. The Boston District, 
which includes all the territory formerly covered by the 
Telephone Despatch Company and the Suburban Tele- 
phone Company, is under the supervision of Colonel B. D. 
Parker, with W. D. McKinney as superintendent of the 
Boston exchange. A. H. Chapman is superintendent of 
the trunk lines to the various cities and towns outside the 
Boston district, and the public using these lines will find 
convenient offices for the execution of their business. 
All the executive offices of the New England districts are 
thus consolidated in Boston, and only the Erie, Union and 
one or two small companies controlled by the Lowell 
syndicate, are managed from the former headquarters at 
Lowell, 

THE RIGHT TO OPERATE IN MEXICO.—It was stated in 
this column Sunday, says the Boston Herald of the 27th 
ult., that the Mexican Central Telegraph and Telephone 
Company had acquired the right to take out Bell and 
Blake patents in Mexico, and that this privilege had 
previously been offered to and declined by the Mexican 
Telephone Company, to which the Central is subsidiary. 
It appears that the supposed rights to patent the Bell and 
Blake inventions in Mexico have been on the market for 
some time, and have been offered to various parties beside 
the Mexican Telephone Company. The Jatter company 
declined to purchase them on the advice of able counsel 
in the United States and Mexico that the rights were 
valueless, inasmuch as it would be impossible to take out 
the patents in Mexico because of the Mexican Telephone 
Company’s concessions from the Mexican Congress and con- 
tracts with the American Bell Telephone Company, under 
which it has been operating some three years. In other 
words, the use of the telephone in Mexico for so longa period 
would render the instruments unpatentable. The Mexican 
Telephone Company, therefore, considers itself in nowise 
injured by the purchase of the above rights by the Central 
Company. If any benefit accrues to the latter company 
from the purchase, it would seem, upon the above under- 
standing of the case, to consist in the rebate of royalty 





which it is entitled to receive from the American Bell 
Company on all instruments purchased of the Mexican 
Telephone (parent) Company for use in its own territory. 
It is understood that the sale of the rights aforenamed was 
for a stock consideration in the Mexican Central Company. 
The capital of this company is 45,000 shares of the nominal 
value of $10. The actual or market value cannot be ascer- 
tained. Of the above shares, the Mexican (parent) Com- 
pany owns 7,200. There were actually 4,800 shares in the 
treasury, and the balance is held by a half-dozen or more 
stockholders, Messrs. Delano and Haines having, as is sup- 
posed, a controlling interest, say 25,000 shares. It is fur- 
ther understood that the treasury stock went in part pay- 
ment for the Bell and Blake rights. The Mexican Central 
Company is said to have about 125 sets of instruments in 
operation. Its officers are F. M. Delano, President; G. W. 
Blanchard, Treasurer; with the above and J. D. Haines 
and E. T. Haines as directors. More will probably be 
heard of this company a little later. 





THE ELECTRIC LIGHT, 


WIREs TO GO UNDERGROUND IN LEADVILLE.—The city of 
Leadville, Col., is to be lighted by electricity, and the 
wires are to be run underground. 

BATTLE CREEK, MicH.—The Common Council of Battle 
Creek, Mich., has granted permission to petitioners to in- 
troduce the Van Depoele light in that place. 

AMERICAN WATCH Co., WALTHAM, Mass,—A dynamo, to 
be used in lighting portions of the American Watch Co.’s 
factory, at Waltham, Mass., has been received and put in 
place. 

CLEVELAND, O.—I. H. Pratt, of Cleveland, O., has sup- 
plied the Arnoux Electric Co. with 60 horse-power West- 
inghouse engines, with shafting, etc., for running eight 
dynamos, at their new station in Johnson street. 

Sr. Joun, N. B.—The electric lights at this city will be 
lighted again on the 20th inst. Extensive improvements 
are being made at the St. John National Bolt Co.’s works 
for the reception of machinery to produce the light. 

REBUILDING AT SAVANNAH, GA.—As chronicled in these 
columns, the works of the Brush Electric Light Co. at 
Savannah, Ga., were destroyed by the recent fire in that 
city. The company have determined to rebuild at once. 

BURLINGTON, [a.—The Electric Light and Power Co. of 
this city have recently organized. They will be running 
their plant within sixty ‘days, and start with 40 Van De- 
poele lights, all taken by merchants, to be used principally 
in front of their houses of business. 

PROVIDENCE, R. I.—The Board of Aldermen of Provi- 





dence, R. I., adopting the report of a joint committee of | 
the City Council, have passed an ordinance petitioned for by | 


the American Electric and Illuminating Co.,permitting the 
company to string its wires and begin business. 


NAVAL PATRONAGE.—The Navy Depariment has received 
three new electric search lights from France. Two have 
been placed on the United States steamship Trenton, and 
the other will be used at the torpedostation, Newport. It 
is said to be likely that these lights will be adopted for 
general use in the navy. 

WORCESTER, Mass.—On the 1st inst, the American Elec- 
tric Light Co. started up its 100-light plant at Worcester, 
Mass. About 60 lights, 40 of them street lamps, were 
used. The central station on Franklin Square was visited 
by thousands of people during the evening, and the -in- 
stallation has given general satisfaction. 

THE JARVIS PAT ENT FURNACE.—The Armington & Sims 
Co.’s engines running the American system of electric 
lights at the Boston New England Fair, have been shipped to 
Lewiston, Me,, for the station of the Consolidated Electri- 
cal Lighting Co, They will use two tubular boilers set 
with the Jarvis Patent Furnace for steam power. 


THE Boston Post OFFICE.—The Edison company for iso- 
lated lighting closed a contract on the Ist inst. with the 
United States Government for lighting the Boston Post- 
Office with their system of incandescent electric lighting. 
The plant will consist of 500 Edison lamps of 16 candle- 
power each, with dynamos and engines for producing cur- 
rent for the same. ° 

THE BALL ENGINE.—The Brush Electric Light & Power 
Co., of Cleveland, have ordered a second 10x12 Ball Auto- 
matic Engine, to run their new station. Mr, I. N. Topliff, 
of the same city, has also ordered a 9x12 of the same firm, 
to replace the old engine on economical grounds. We un- 


derstand that the Ball Engine Co, are running nights, to | 


keep up with their orders, 


THE MIppLEsEX ComMPANy’s DivipEND.—A meeting of 
the directors of the Middlesex Electric Light Company 


was held at Lowell, Mass., on the 30th ult., when a quar- | 
terly dividend of two per cent. was voted. The adoption | 
of the light by the city has proved beneficial to the public, | 


petitions for extension are presented at every meeting of 
the aldermen, and orders from business men are received 
every day. 

CHICAGO PaRKs.—Once more the electric light has proved 
itself to be a purifying moral agency. Its use in Lincoln 


Park, Chicago, has been an unqualified success, and the | 
park is ‘ habitable by day and night,” dangerous charac- | 


ters being scared away. The same illumination is now de- 
manded for the other ‘‘ breathing spaces ” of the city, and 


the press maintain that the expense will be small com- 
pared with the benefits derived. 


A Brush Bonp FoR $20,000.—Counsel for the Brush 
Electric Light Company filed a bond for $20,000 in the 
office of the Prothonotary of the Common Pleas Court, 
Philadelphia, on the 30th ult., agreeing to pay the annual 
license on overhead wires and to relay and pave all the 
openings made by them by virtue of the permission 
granted them by the ordinance of June 21, 1882, to erect 
poles and lay their conductors under ground. 


MOLINE, ILL.—The United States Electric Lighting Co. 
have lately put in 50 are lights in Moline, Ill., and as many 
more at Sioux City, Ia, They have also put in 40 arc lights 
and 210 incandescent lights at Mabley’s great clothing 
store, Detroit, Mich, At Davenport, Ia., the plunt has 
been increased from 50 to 75 lights, and Dubuque has re- 
ceived 50 lights. For all of these the company have fur- 
nished engines and machinery. 


| THE Payne ENGINE.—Messrs. B. W. Payne & Sons, 
manufacturers of the well-known Payne high-grade auto- 
| matic engine, have removed their entire business from 
Corning to Elmira, N. Y. The demand for their engines 
from electric light companies and others rendered their 
works at Corning inadequate. At Elmira, with increased 
facilities, they hope to be able to fill all orders promptly. 
Electric light men who have used the Payne engine speak 
of it in the highest terms, and we are glad to see that the 
manufacturers are now getting into position to turn out 
the engines with sufficient rapidity to supply the growing 
demand. 

THE CUMMER ENGINE'S TRIUMPHS.—The Cummer Engine 
Co., of Cleveland, O., have issued circulars in which, with 
natural pride, they call attention to the fact that the 
engine they made received the gold medal for the 
best Automatic Engine at the Cincinnati Industrial 
Exposition, in October, and the medal for the test 
Automatic Engine at the Louisville Exposition. There 
was also at Cincinnati a special award of $100 to be given 
to the maker of any automatic engine possessing unusual 
features of excellence ; and this, too, was adjudged to the 
Cummer. The award at Louisville, following up that of 
Cincinnati so closely, is very weighty testimony to the 
merits of this engine, now used in many places for electric 
lighting purposes. 


MISCELLANEOUS NOTES. 


STOCK QUOTATIONS.—Telegraph, telephone and electric 
light stocks were quoted as follows on Thursday, at the 
Electric, Manufacturing and Miscellaneous Stock Ex- 
change, and at the Stock Exchange : 














BID ASKED, 
| TELEPHONE. 
American Bell Telephone................... 189 190 
Bay Ginko Telephones ssiciee csc ceue ieswesde 90 99 
Remon GF Barents oF. hs eile 100 105 
EE AMON OONR et ds se ncn dene neenscacsee 115 
NIUE, ow aigs se avsc.esnslevasiessasakisad 9 25 
cb Sear Re Veo s Obs cade ees eee 5 10 
Dc cats cengiaeetate s4medasdseree abedie 37 50 
PE TPP ON > Sii6«ains oodnuy oc ecnnakecomele 90 110 
New York ard New Jersey................ 80 89 
New York and Pennsylvania............... 70 80 
National] Beli (neay)...... esavvearenhensee tis 60 70 
COURS otis). SE. 2 0. OAR, 3 2 
ENE ic Cads heen ceed cece cacthsaaeenrtnnes 5 17 
Southern New England...............-e00. 180 190 
ON Ry POET ETT Coe EET TS er ee 100 110 
I ES ska Wey oiee aus ewe enees 90 125 
A citahiad Gok 5 x 46-cenk sand «idee wes OF 18% 2 
West India Tel. & Telephone............... 20 
TELEGRAPH. 
Commercial Telegram, pref................ omeks 125 
Postal Telegraph (stock).............eeeere. 4\¢ 5 
Postal Telegraph Bonds with stock......... 48 48 
Oe et aencs 43 45 
Postal Telegraph (new Co.)................. 384 4 
Western Union Telegraph.................. 7834 78% 
Bankers and Merchants’ Tel............... 118% 11914 
eee ek ae Oy CRD cc JEWS ho ka ONG aad coe 6114 63 
American Distriet Telegraph............... 16 28 
Mutual Union Telegraph........ .........- 1714 18 
ELECTRIC LIGHT, 
EO 66555 iss Hebe: daawh sckeavabemwec ots 6 
RAS AREER ocr a Re eet 80 95 
SE SERIES, os ccc angtssmghdases ¢ies 60 85 
EY elisa oil's v4 462425 bbs <add 2 one Bas dala ee ode 115 
MR coats” peceCckbucts ca¥Aeeeh el veagaan 140 165 
EEE. oc a canenaeesanesiess 38 55 
OOM, LOCINOEE, , icin cp ecssee eke shar twen de 100 Boor, 
Hatnom, Wuropean. ....sscscsccsccsees oviee 25 40 
EET ans ns iedk tos nk wianan aren on ke oa 35 
| Wied Bhectrignd ....-ccrsecerscenss scans der 10 30 
RE IVE VPLEL COE CCELV LENTIL CER eee 40 95 
PO saan certains 110 115 
| 


BugiaL OF SrR WILLIAM SIEMENS,—The funeral of Sir 
William Siemens took place on Nov, 26, at Westminster 
Abbey, with great ceremony, and the remains were in- 
terred in Kensal Green Cemetery. The funeral was largely 

| attended by distinguished persons. 

COMMENDATION FROM CANADA.—The Montreal Daily 
Witness, a journal well known in the Dominion and this 
country, speaking of the two papers published at this 
| office, says: **The Operator, semi-monthly, and THE ELEc- 
| pRIcaAL WorLD, weekly, both published in New York, are 
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extremely well got up as regards type and illustrations, | 
and there is no lack of valuable as well as interesting mat- 
ter in either.” 

UNDERGROUND WIRES IN WASHINGTON, D. C.—For some 
time workmen have been laying an underground telegraph 
and telephone cable between the Capitol, Washington, and 
the Office of Public Buildings and Grounds. This work 
was completed on the 28th ult., and Col. H. 8. Waring, 
who invented the peculiar cable used; Col. A. F. Rock- 
well, Henry Van Hovenburgh, the New York electrician, 
and a number of army and signal service ofticers made 
experimental tests. The cable consists of six wires 
wrapped with an insulating material and imbedded in solid 
lead about an inch in diam@ter. Each wire is what is 
known as ‘No. i4 copper,” being equal in conductivity 





fied the agent of the Baltimore & Ohio Telegraph Co. that 


in their opinion the time has come when the wires should 
be put under ground ; and therefore decline a request for 
permission to erect more poles. 


BUSINESS NOTICES. 


NOTICE TO PURCHASERS AND USERS OF ELECTRIC GaAs 
LIGHTING APPARATUS.—We have already given public 








2 


of the chief departments of practical electricity. It is said 
that three-fourths of the deaths among telegraphers result 
from consumption, while the sedentary occupation of 
telephone operators and managers, and the outdoor work 
of those engaged in the construction and maintenance 
department of electric light systems afford peculiar oppor- 
tunities for the development of fatal diseases. This fact 
renders a medicine like Hale’s Honey of Horehound and 
Tar very valuable, and its good qualities are appreciated 








notice, by our circular of Oct. 25, 1883, that we had re- 
voked our contract with The Electrical Supply Company, 
of Ansonia, Conn., for good and sufficient reasons. We 
meant what we said; and again notify all purchasers or | 
users of electric gas-lighting apparatus, manufactured and | 
sold by that company under any pretended right, or color of | 


wherever it is tried. It is sold by druggists and medicine 


' dealers everywhere on this continent, and everybody who 


has used it says it acts with astonishing promptitude. 

THE MARVELOUS SINGING DoLL.—This charming nov- 
elty is being sold by Mass. Organ Co., 57 Washington st., 
Boston, Mass., and certainly nothing, will appeal more 


to No, 7 iron wire. The cable is laid in a trench dug in the | right, claimed to be conferred by our said contract of Oct. | quickly to the children than a Doll that will sing a song. 
20, 1882, that we shall hold them responsible as infringers | The price is very reasonable, the Doll is a beautiful affair, 
and State Departments, the White House, and the Office | of our patents, and shall prosecute them as such infringers. | and the ingenious singing attachment will delight the 


streets and avenues, and connects the Capitol, War, Navy, 


of Public Buildings and Grounds. To one of the wires 
telephones were attached, and to another Morse telegraph 
instruments. The circuits ran side by side through the 
cable, but there proved to be no interference between the 
two. After a number of satisfactory tests, other experi- 
ments suggested by the visitors were made, and were satis- 
factory in each case. Those who took part in the tests | 
expressed their belief that a long step forward had been 
taken in solving the problem of underground telegraphing 


Parties buying goods of us, or our authorized agents, 
will be protected by us. Inviting the fullest investigation 
as to our rights and the merits of our goods, we remain, 

THE ELEcTRIC Gas LIGHTING COMPANY, 
Lovuts W. BuRNHAM, President. 
No. 45 Milk street, Boston, } 
Dec. 3, 1883. 5 

A WoRD WITH ELECTRICIANS.—Few persors are more 

exposed to culds and diseases of the throat, chest or lungs, 


young and amuse the old. The little girl who finds a Web- 
|ber Doll ‘‘in her stocking ” at Chrirtmas time will be the 
| envy of all. 

| Dear Sir: The beautiful Singing Doll came gafely, and 
| far exceeded my expection of what a Singing Doll could 
‘be. Our little folk were charmed with its beauty, but 
when it sang, their delight was unbounded. It will be to 
them a thing of beauty and a constant joy. Sincerely 
yours. REv. J. B. ABBOTT. 


MEDFORD, Mass., Aug. 13, 1883. 








and telephoning. The District Commissioners have noti- 


than they who earn their living in connection with some 





THE 








“BLECTRICAL WORLD'S” 


ILLUSTRATED RECORD OF ELECTRICAL PATENTS. 


‘lL THE ATENTS MENTIONED BELOW ARE DATED NOV. 20, 1883. 


Apparat us for Electric Lighting on Railway 
‘rains; W. Stroudley, of Brighton, County 
of Sussex, and Edward J. Houghton, of 
Peckham, County of Surrey, England........ 288,888 
The lighting is effected by means of dynamo or magneto elec- 
tric machines and electric accumulators or secoudary batteries, 
the dynamo electric machines being driven by the motion of the 
train and thus made to charge the accumulators from which the 
electric lamps are supplied. 


Commutator for Dynamo-Electric Machines ; 
Thomas J. McTighe and Joseph T. McCon- | 
aah, OF. PiGGawe, PG... is ics iicknd sbesnes cs svec 288,830 | 
This invention provides a commutator which is cheaply and 

easily made and applied, and in which all or any number of the | 

commutator bars may be readily removed or replaced. 


Cut-out for Telephones; C. D. Wright and C. A. | 
Fisher, Petersburg, Il............... 288,908 and 288,909 | 
This cut-out has a train of spring actuated gearing which is | 

released by an electro-magnet which also sounds a bell as the in- 





Electric-Arc Lamp; T. J. McTighe and J. T. 


where it is held by the actuating spring e. This key may be read- 


McConnell, of Pittsburgh, Pa................. 288,831 | ily disjointed for allowing access to the platinum points for the 
| 








purpose of cleaning. It avoids the friction, wear and loose 


| joints of ordinary keys. 


| Galvanic Battery; S. Bergmann, of New York 
| City, Assignor to Bergmann & Co., of same 
| PP pres re ay Aap PEA oe ans Whneary Pres 288,916 

The battery jar bas a screw-neck and clamping-ring for secur- 


ing the flexible diaphragm which seals the jar. 


| Housing and Insulation of, Electrical Wires 
Underground; C. C. Gilman, of Eldora, 
a SE RR el Fron Sete pits Le BELL EET, 288.629 
This invention is a water-ti:ht conduit, composed of cellular 
terra-cotta, saturated with asphaltum. 


MagnetosElectric Machine; J. 8S. Beeman, of 
| London, England......... Ble 6h FOR ree gre ... 288,915 
| The commutator in this machine consists of a revolving insu- 
| lated hub covered with springs arranged in two rows and con- 





| nected with the coils of the armature, which is used in conjunc: 
| tion with a stationary insulator provided with contact pieces, 
| one-half of which makes contact with one row of springs and 
| the other half makes contact with the otber row of springs, the 


strument is cut out. The apparatus reduces the resistance of the 
line and requires no local battery for its oneration. 


Dynamo-Electric Vachine; Alonso 8S. Kimball, | 





of Worcester, Mass........ ... aede patente aaene 288,818 
The field magnet in this dynamo has coil-wound and plain 
branches, the latter being united on eac side of the former to | 
form the poles. 


Dynamo-Multiple Telegraph; S. D. Field, of 
Be ENS. SETI bes Cod tewt oes dina vcrsacnsrl Brive ss. eee, 200 


The engraving shows the application of this invention to sex- 
tuplex telegrapby. ‘The invention consists essentially in placing 
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a rotating armature in the field of force of one or more solenoids 
electrically independent of the armature but capable of being 
traversed by currents or undulations of electricity of de- 
terminate strength and polarity, thereby creating a field 
of magnetic force within which the armature moves; cor- 
responding currents, impulses or undulations will 
thereby be generated in the coils of the armature, and these dif- 
ferent currents are traasmitted to the line by means of suitable 
commutators. The receiving instruments used in connection 
with the above are adapted to respond to different classes of cur- 
rents. There are several methods of applying this invention, all 
dependent upon the same general principle of generating cur- 
rents to be transmitted upon the main lines, in the coils of an 
armature in response to the varying force of the solenoids. 


Dynamo-Electric Machine; T. J. McTighe, of 
EE ES RR EE 288,829 
Similarly-polarized flat magnets are joined at their extremities by 





inwardly projecting pole-pieces having extensions parallel with | 


and in close proximity to the exteraal wires of _ the magnets, the 
object of this arrangement being to concentrate and utilize what 
is known as free magnetism without increasing the amount of 
wire wound upon the cores, 


Electric-Arc Lamp; J. T. McConnell, of Pittsburgh, | 
RRR et ee ae ye er ga RED | Pte On 288,826 
This improvement consists in providing a normally-open path | 

of low resistance around the electrodes, and placing therein two | 

points of closure, one of which may be made by the abnormal | 
movement of the armature of either the usual regulating helix, 
or of the shunt helix, the other being made by the lower elec 

trode, and broken by the pressure of the upper electrode thereon | 











A lever oscillated by the armature communicates motion to the 
carbon-feeding rod through a chauvgeable fulcrum, and is capable 
of mechanically equalizing the variable attraction of the helix, 
and exerting a substantially uniform influence on the carbon rod. 
The operation of the invention is as follows: To insert the carbon 
in the carbon rod the latter is pushed up a sufficient distance, the 
pinion and paw! revolving to the left and not turning the escape- 
ment wheel G. The carbon having been placed in position and 
the current admitted, the main magnet C is energized and draws 
in its cores, raising the levers N and R and the box F and 
its attached parts, The first portion of the movement of 
the box raises the lever K out of contact with screw L and 
causes the detent to engage with the escapement-wheel G, 
and thus prevents the carbon from falling. As the carbon 
burns away and the arc lengthens, the main magnet loses 
strength and the shunt-magnet D gains strength and causes the 
lever N to oscillate and the carbon to descend. The escapement 
is inoperative in the downward descent of the carbon until the 
short arm of lever K comes in contact with the screw LL, when 
at the slightest further movement downwardly of the carbon 
the detent is disengaged from the escapement-wheel and the lat- 
ter begins to turn to the right, its rate of motion being governed 
by the anchor, and the carbon is allowed to descend, the arc be- 
comes shorter, and the main magnet becoming more energetic, 
the carbon is raised as before. It is claimed that the detent is 
operated by so slight a movement of the carbon-rod that the 
feed is practically constant, andthe are is maintained at about 
the same length during the entire time the lamp is burning. 


Telegraph Key; H. Anderson, Peekskill, N. Y... 288,609 
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| object being to include the armature coils in the circuit only as 


they arrrive at the active point in the magnetic field. 


| Regulator for Dynamo-Electric Machines; J. 

S: Beeman, W. Taylor and F. King, of Lon- 

ie I en, co nc sonetadeanseccess es 288,663 
| A bath or resistance containing conducting plates is utilized 
| for throwing more or less resistance into the circuit. 


| Underground Conduit for Electrical Conduc- 
tors, d. E. Giles, Hazleton, Pa.........c.ccsecnce 


288,790 





This is a novel and simple coupling for uniting the ends of sec- 
tions of the main conductor, and for connecting branches to the 
main conductor. The conductor is placed in a tube, and sur- 
rounded with insulating material. The ends of the wires are 
joined by a sleeve secured by screws. The lateral coaductors 
are screwed into the sleeve, and bear with a firm contact on the 
main conductor. 


Safety Cut-out for Electric Lamps; C. J. Van 
Depoele, of Chicago, Tll...... .cecceeree cepece 288,682 
Two contact surfaces are arranged in immediate proximity 

and directly facing each other, one being connected to the posi- 

tive pole and the other to the negative pole of the lamp. The 
contact points meet and run together when there is abnormal re- 
sistance in the arc. 


Telephone Signaling Apparatus; J.J. Carty, — 

of Cambridge, Assignor to the American 

Bell Telephone Company, of Boston, Mass.. 288,691 

The lightving arresting plates and short circuiting plug are so 
placed with reference to the megneto crank, that when the plug 
is inserted bet ween the plates the crank cannot be turned. 


Telegraph Sounder; W. C. Smith, of Phila- 
delphia, Pa. ‘ 288,881 
An arm projects from the arched housing of the sounder lever 

and supports the regulating screw of tbe tension spring con- 

nected with the lever. 

Telephone System; W. H. Eckert and J. A. 
ro of New York City..... een eneeorece Jeceses ... 988,627 
A series of individual telephone lines unprovided with battery, 

centre at a central station, and a single line, permanently closed 
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The key is postin with a knife-edge fulcrum a, which is 
wider than the key and rests in the socket iin the base DB. 


and provided with battery, runs from the central station to the 
telephone stations on the individual lines. 
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GOSSAMER GARMENTS FREE 
To any reader of this paper who will agree to show 
ouf goods and try to influence sales among friends 
we will send post-paid two full sizes Ladies’ Gossa- 
mer Rubber Waterproof Garments as saniples, pro- 


vided you cut this out and return with 25 cts. to pay 
cos', postage, etc. 


Boston Supply Co., Dover St., Boston, Mass. 


All Persons Sending for 
Catalogues or ordering articles advertised in our 
coluninis will dous and our Advertisers both a 
feat favor by mentionitig that they saw the 
advertisement in 


The Electrical World. 





AT-IEA D CARDS,—Lovely set, 4designs. Mailed 
on receipt of 5e. HEARNE & CO, Box 1487. N.Y. 


Pride Fraleigh & Kyle tiectePine aka Gon. 


tractors, 23 and 25 Dey Street, New York. 
Telegraph and Electrical 


Medical Batteries, PPLI! Models, Expert- 
mental Work, and fine brass castings. Send for 
catalogue C. E. JONES & BRO. Cincinnati, O, 


It is important to us that you mention this paper. 


ONSULTING CHEMIST AND ELEC- 
TRICIAN.—Analysis of all commercial and 
technical products. Investigations made on al! ques- 
tions bearing on electricity. Full information and 
rices mailed free on app'ication. JAMES H. STEB- 
INS, JRK., 8. B., F. C.8., 117 Pearl St., New York. 


THE HARBERT 


rity | 1% 4 é 
rHLEPHON E! 
For Private Lines are Pat’d. Agents Wanted. Un- 
questionably the Best. Work 1 miie. Pat’d Wire, 
Late Improvements. Cifculars free. E.«w. E. Har- 


bert & Co., 159 La Salle St., Chicago, Ill. 


French Batite 
for the cure o 
Rheumatism, 
Neuralgia and 


Nervousness. Send for circular. 
c. B. JONES & BRO. Cincinnati, Ohio. 


It is important to ns that you mehtion this paper. 











iN | N writers dre paid better Salaries 
a RTHA than any other clerical position. 
Young men have only to learn Shorthand to make it 
asure sou'ce of profit. Thorough instruction by 
mail. Send stamp for circulars and specimen of 


wriiing. W. W. HULTON, stenographer, Pitts 


EDISON INCANDESCENT LAMPS 


EVERY THING 
Reiating to ELECTRICITY for sale, and Electrical 
work done. J. F. FAIRMAN, Cooper Union, N. Y. 


PLATINUM. 


JOHN H. MUEGGE, 
MANUFACTURER OF ALL @INDS OF 
Crucibles and Vessels. Plate, 
Wire, Foil and Sponge. 


Scraps purchased. zi 
No. 91 Liberty Street, New York. 





TT? CONSOLIDATED TELEPHONE CoO. 

are now ready to sell telephones, make ter- 
ritorial contracts, ete. This systemis no in- 
fringement of existing patents, and the Com- 
pany have no lawsuits pending. Correspond- 
ence looking toward local organizations desired 
Call and see telephones working, or addres: 
Company at offices, No. 18 Broadway, rooms 
505 and 506, 


Automatic Cabinet, Plays any Tune. 


ORGANS, = 33. 


Mammoth Wonder-Catalogne, FREE. 
Harback Organina Co., “rst 


A. McCURDY, 


(Associate Society Telegraph Engineers, and 
First-Class Certificated Scientist, London.) 


Box 93 P. 0. Box 93 P. 0. 


NEW ZEALAND 
PATENTS. = PATENTS. 


A. McCurdy will undertake registration 
of patents under New Zealand Act, 1883, 
including all fees and charges, $60. For- 
ward specification, proof of patent; author- 
ity to register, and post-office order to above 


Wellington. 


address. 


ELECTRICAL AGENCY. 


A. McCurdy is prepared to accept agencies 
for the sale on commission of all kinds of 
Rubber and Electrical Manufactures. Terms 
on application. 

Wellington being the capital and central 
port of New Zealand offers special facilities, 
it being the only port whence steamers 
leave daily direct for all parts of the colony. 
Steam to Australia and Tasamnia_ twice 
weekly. 

Letters replied to by return mail. 





-L.G. TILLOTSON & CO., 
5 AND 7 DEY ST., NEW YORK, 


The Oldest and Largest Railway aud Telegraph Supply House in America, 
ARE HEADQUARTERS FOR EVERYTHING ELECTRICAL. 


Annunciators and Elec- 





Telegraph Supplies. 


, tric Bells, 
Telephone Supplies. 
Induction Coils. 
Electric Light Supplies. 
Holtz Machines. 


Fire Alarm Supplies. And Experimental Ap- 


Electric Burglar paratus of Every De- 









Alarms. scription, 


Monitor Call Bell. 
This is a new and improved vibrating bell, very compact, occupying less space than any othe 
Call Bell. Can be set on a table or bracket, or hung on the wall. Works perfectly in any position 
Bell fine nickel plated. Base of polished black walnut. With 2'¢ inch bell, $1.75. © 
Sent by mail, post-paid, on receipt of price. ° 


L. G. TILLOTSON & Co., 


5 AND 7 DEY ST., NEW YORK. 


cooEM,OURLEX TELEPHONE, FOR SHORT PRIVATE, LINES, 





PRETENTIOUS The Only Private- 
RIV ALS Line Telephone that 
ECLIPSED. Overcomes Angles 


and Works Satisfae- 
torily on 
CROOKED LINES. 


100 Rods or Less in length. 


A TELEPHONE THAT 


IS A TELEPHONE. 


Without Royalty | 
Or Rental Fee. ii 





SOLD. OUTRIGHT ! PRACTICAL, DURABLE 
AND AND RELIABLE. 
GUARANTEED EASILY ADJUSTED 


TO BE, AS REPRESENTED. 

ELEGANT IN FINISH. 

ATTRACTIVE i i HE Warranted to be FIRST- 

IN “APPEARANCE. Duplex Tel., Style No. 1, $15.00 per set. CLASS in every respect. 

Tbis new Te!ephone works excellently on straight, crooked or zigzag lines. It gives entire satisfaction 

on lines hitherto deemed wholly imoracticable—lines, indeed, over which other instruments will not trans- 

mit a single sound. It overcomes the usual serious objection to Mechanical Telephones and at once takes 

rank as a worthy rival of the Bell Telephone. It has Ear-phone, Automatic Call Attachment, etc. Com- 

bines the merits of the Mechanical Telephone with many of the well known advantazes of the Bell Tele- 

phone. Can be easily adjusted in any desired position. Price, $15.00 Per Set. Used with patent 

wire, price, 10 cents per rod. Argle Insulators, 25 cents each. erms: Cash with order, or C. O. D. 
ACTIVE AGENTS WANTED EVERYWHERE. [send Stamp for Illustrated Circular. 


DUPLEX TELEPHONE 00., No. 5 SOUTH WATER STREET, CLEVELAND, 0. 


E. W. WAGNER, 


MANUFACTURING ELECTRICIAN. 


My Specialty, Gaiffe’s Electro-Medical Pocket Batteries, have re- 
ceived the Highest Medal at the Cincinnati Exhibition. 
Turin ReevuiaR Cour- ——— rT = PE p a THEY ARE SPECIALLY 
: = : RECOMMENDED FOR F'AmM- 
ILIES, AS THEY CAN BE 
Mave Rrapy at a Mo 
MENT’S NOTICE SMALLEST 
Sizz, 644 x 4 xk 1% 
INCHES. 


AND 


OPERATED BY ANY ONE. 


<i} | 1 | 




























RENTS, CONVENIENT AND 
PoRTABLE SHAPE, ARE 
HIGHLY RECOMMENDED EY 


THE MEDICAL PROFESSION, 


cal 
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Apparatus for Physicians 
and Family Use. 


A. Gaiffe’s Celebrated System of 
Portable-Medical Induction 


Gaiffe’s Pccket Ele ctro-Medi 


Mounted with single cover, finely polished yee bege ny case. Producing two currents, 

Primary and Secondary, and containing 2 insulated handles, 2 sponge holders, 1 pair 

silk covered conducting cords, Price, complete,...........0 - cee. ce ce eeee tees cee eeeeees 6.5 
The second size, 7% * 3% « 1% inches, is a much higher tenston baitery. 


PRoDUCING 2 Spoyae Han- 


THREE CuR- DLES, 1 OLIVE 


RENTS :_ 187, SPAPED Ex- 


PRIMARY; 2D, ff CITER, 1 


THE SECOND- Bf ot SPHERICAL Ex- 
ARY: 3D, THE jf CITER, 1 ME 


CURRENT OF TALLIC BRUSH, 


THE FIRST TWO 1 Parr SILK 


s ~ a) 7. 
COMBINED [Li CovERED Con 


INTENSITY. DUCTING CORDS 


‘ 
ACCESSORIES, COMPLETE, 


WITH FULL Dt- 
RECTIONS, $9. 


VIZ.: 2 INSULA- 





TED HANDLES, 


This size is mounted with double lid, all mahogany case, with same size coil and accessories as in 
preceding battery, all parts extra nickel-plated, complete for........-  ...5. -se0++s $10.50. 

Iam now offering a new Triple-Cell Pocket Mastery, size 84% x 5 x 2 inches, 
double lid, with water moderator additional, the intensity being one-third greater 
than the second size battery.... ... neseee teereesens ovecende denees $14.00. 
New impo:ted Magneto Battery, English manufacture PLS te LS ee | Ft 

Importer of Thermometers, Barometers aud Telescopes, etc. Family and 
Physician’s Batteries, Grenet Batteries, all sizes, 6 to 12 inches; Electrodes, Den- 
tai Helix, Electrolytic Needles, Electro-Medical Supplies, Send for Catalogue 
and Price List. 


E. W. WAGNER, 36 JOHN STREET, NEW YORK CITY. 
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PHILIPP REIS, 


Inventor of the ‘Telephone. 


A BIOGRAPHICAL SKETCH, 
WITH DOCUMENTARY _ TESTIMONY, 
TRANSLATIONS OF THE ORIGINAL 
PAPERS OF THE INVENTOR, 
AND CONTEMPORARY 
PUBLICATIONS, 


BY 


SILVANUS P. THOMPSON, B.A. 


PROFESSOR OF EXPERIMENTAL PHYSICS IN UNIVERSITY 
COLLEGE, BRISTOL, 


3 Plates and 48 Engravings, 8 vo. Cloth, 
PRICE 83. 


Contents. 

— I. Biography of the Inventor.—Chap. LI.— 
The Inventor's . -: (a) Transmitters, (b) 
Receivers.—Chap. . The claim of the Inventor. 
Chap. IV. Contemporary Documents.—Chap. V. 
Testimony of Contemporary Witnesses. 

Appendix I Comparison of Reis’ Transmitter with 
recent Instruments.—Appendix IT. On the Variation 
of Electric Resistance at a Point of Imperfect Con 
tact in a Circuit.—Appendix III. Comparison of 
Reis’ Receivers with recent Instruments.— Appendix 
IV. On the Doctrine of Undulatory Currents. 

Schedule of Authorities and References. Addi 
tional References Concerning Reis’ Telephone. 


Lists of Illustrations. 


Medallion portrait of the Inventor (from the medal - 
lion executed by Rumpf in 1873) and Autograph.—~ 
I. Vignette, Tomb of Philipp Reis, at Friedrichsdorf. 
—I{, First Transmitter (the u ooden ear), back view. 
—IIL Front view.—IV. Side view—V. Section.—VI. 
Details.— VII. Second Transinitter (tin tube).—VIII. 
third Transmitter (collar-box).—1X. Fourth Trans- 
mitter (bored block). —X. Section of same.—XI. Sixth 
r'ransmicter (wooden cone).—XII. Reis’ Photograph 
of himself, mg the telephone (seventh form) in 
his hand.—XIJII. Seventh Transmitter (** Hochstift’’ 
form).—XIV. Eighth Transmitter (lever form),—XV. 
Ninth Transmitter (transitional form).—XVI. Section 
of same — XVII. Tenth Transmitter (square box.)— 
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form).—XX. Second Receiver (cigar box).—XXI. 
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wave.—XXV. Telephone (‘* bored block’’) shown to 
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Sound Curves.—XXVII. The same.—XXVIII. Fac- 
simile Sketch from Reis’ Letterto Mr. Ladd. —XXIX. 
The Telephone (from Reis Prospectus).—XXX. The 
same (from Muler-Pouillet’s Physics).—XXX1l. De- 
tails of Transmitter.—XXXII. Receiver.—XX XIII. 
The Telephone (from Pisko’s Acoustics) —XXXIV. 
The same (from Kuhn's Handbook).—XXXV. Cone 
used in T:ransmit'er,—XXXIV.—Metal Tympanium. 
XXXVII. Second Receiver (Cigar-box).—XXXVIII. 
Receiver with Lid.--XXXIX. Projected form of Re- 
ceiver with Electro-magnet.—XL. The same.—XLI. 
Sketch of Experimental Transmitter. -—- XLII. 
Yeates’ Receiver for Reis’ Telephove,--XLIII. Ber- 
liner’s Transmitter, -—- XLIV. Blake’s Transmit- 
ter. — XLV. Comparative Series of Transmit- 
ters.--XLVI. Comparative Series of Receivers.— 
XLVII. Curves from Reis’ Memoir “On Tele- 
phony ”’.--XLVIUI. Curves from Bell's Specifi- 
cation (U. S. Patent). 

PiaTe. I—Curves from Von Legat’s Report on 
Reis’s ‘elephone.—II. Reis’ Telephone, from Von 
Legat’s Report. 
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AS A 
Motive Power, 
By COUNT TH. DU MONCEL AND 
FRANK GERALDY. 


Translated and edited, with additions, 
By C. J. WHARTON. 


110 Enaravines, Crown 8 Vo. CLoTa. 
$3.00 


rice, - 


Contents: 
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on which the Construction of Electromotors is 
Founded.—Electro-magnets and their Construction. 
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Good as the best. Special care | 


taken in its manufacture. 
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A SCIENTIFIC NOVELTY—The Stu- 


dent’s Electrical Cabinet — Designed to 
Meyer’s ** Elementary 
Guide in Electricity.®» The apparatus will 
illustrate the heating power of electricity by igniting 
gas, ether, aJcohol, fiirng electric cannon, etc.; will 


electrify any number of persons joining hands, and 
will also ‘Illustrate most of the phenomena of electric 
attraction, repulsion and induction. A _ brillient 
spark, one inch, ean be produced, showing the mp 
tric light in vacuo, and itlustrating the principles of 
lightning. The epparatus will furnish the student 
ample means to perform any known experiment of 
| this most amus‘ng scienve. Complete Apparatus, 
| $15, rat Electrical Machine. 

RT W. bia? dere 11 Dey St., N. ¥. 
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ALFRED F. MOORE 


Insulated Wire 


Telephone, Telegraph and Electric Light, 


OFFICE, LINE, 
AND 


ANNUNCIATOR WIRE, 


Magnet Wire and Flexible Cordage, 


200 & 202 N. THIRD STREET, 
PHILADELPHIA, PA. 











CEDAR TELEGRAPH POLES, 


FROM 25 TO 60 FEET IN LENGTH. 


Seasoned ready for immediate delivery. The Largest and Best Selected Stock in Michigan’ 
We quote prices delivered at any Railroad Satica in the United States, 


BROWNLEE & CO, 


DETROIT, MICH. 





Write us for prices before ordering elsewhere. | 





The Works of the Jno. A. RoxsLine 
Sons Co., at Trenton, N. J., have facil- 
ities for producing large quantities 
Telegraph Wire on short notice. The - 
Belgian system of rolling long lengths 


wire rods, and improved methods of 
galvanizing, were first introduced in the 
United States at these works. It insures 


the production of wire with few joints 


and with a thick coating of zinc. 
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Prism Battery” Complete 


LECLANCHE es ”* BATTERY 


—THE— 


Great TELEPHONE BartTery, 


THE STANDARD OPEN CIRCUIT BATTERY OF THE WORLD! 


are Genuine without the 


Trade Mark 


Price Reduced to $1.65 Per Cell. 


THE LECLANCHE BATTERY CoO., 


Or, L. G. TILLOTSON & CO., General Agents, 


5 & 7 Dey Street. New York. 


PEs tee corer 
>xADOPTED BY ALL THE | ELEPHONE COMPANIES. %*« 


Over 500,000 cells now in use in the United States and 1,000,000 in Europe. 
Beware of Infringements and Cheap [mitations. 


Special Discounts for Quantities of 100 Cells and upward, 


Carbon Head, Jar 


149 WEST 18th STREE?’, NEW YORK. 





GREAT REDUCTION 





sanvrscil RO 2h H REPPIN Br er ORe!’ SUPPLIES. 











IN PRICES. 


We are now selling our full- 
sized, nicely tinished, Brass 
Sounders and Keys at the fol- 
lowing prices, by mail, prepaid : 
Sounders, with rubber covered 

pO ee eee 
Curved Lever Keys............. 


Same instruments, with every- 
thing necessary for a com- 


plete, first-class, complete 
outfit, nee glass jar, by 
eS ES fee 5.50 


Price for Gees Outfit, eceeisting 
of a large sized Sounder an 
Key, a large Cell of Callaud 
Battery, one roll of Office 
Wire, Chemicals, etc.......... 

Price for Instrument alone..... 


This is the only low-priced 
Instrument that has _ nicely 
finished BRASS SOUNDER 
and KEY LEVER, with perfect 


adjustments for both. 


SEND FOR CIRCULAR. 


[CHARLES WILLIAMS. JR. 


(ESTABLISHED IN 1856) 


109 Court Street, Boston, Mass. 


AUTHORIZED MANUFACTURER OF 


THE AMERICAN 


BELL TELEPHONE CO, 








Magneto, Crank and Push Button Call Bells, 
Electric Bells, District Bells and Switches for 
Exchanges, Annunciators, etc. 


Telegraph and Electrical Instruments, 


Batteries, Wir®, Insulators, and Tele- 


phone Supptics cf every Description. 


DAY?’S 


KERITE INSULATED 


Telegraph, Telephone and Electric Light 


WIRES AND CABLES, 


MANUFACTURED ONLY BY THE INVENTOR, 


AUSTIN GOODYEAR DAY, 
OFFICE : 120 BROADWAY, NEW YORK. 





FACTORY : SEYMOUR, CONN. 


KERITE INSULATION should be used on elec- 
trical conductors for any of the following 
purposes: 

Submarine, Underground or Aerial Tele- 
oe 

graph, Telephone and Electric Light 

Cables; Office Cables and Lines ; also for 

Battery, Burglar Alarm, Fire Alarm, Po- 

lice and Submarine Blasting Purposes, 


or for any other operation which requires per- 
fect, indestructible and permanent insulation of 
electric wires. 

A large number of 

ANTI-INDUCTION KERITE TELEPHONE CABLES, 
some of them TWO MILES IN LENGTH, are ‘in use 
in several cities, and are found to WORK PER- 
FECTLY for that distance. 

Kerite is recommended and indorsed by all 
leading men connected with telegraphy, tele- 
phony, and electric lighting. 

At the CENTENNIAL EXHIBITION at 
Philadelphia, Sir W1rLL1AM THOMSON, the emi- 
neot Electrician and Scientist, awarded to the 


Kerite Insulated Wire and Cables 
A DIPLOMA 


** Excellence of the Insulation and Dura- 
bility of the Insulator.” 


For 


For Sale by all Dealers in Telegraphic 
Materials. 


CLARK B. HOTCHKISS, Gen. Agt. 





HANOVER STREET, BOSTON, MASS 


120 Broadway, New York. 
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HOLMES, BOOTH & HAYDENS, 


MANUFACTURERS OF 


FIREPROOF INSULATED 


From Pure Lake Superior Copper. 
Patent “‘K. K.” Insulated Copper and Iron Wire. for Telephone and Telegraph Use. 
WORKS: WATERBURY, CONN. 1 


49 CHAMBERS ST., N. Y. 


ELECTRIC LIGHT WIRE 


Conductivity Guaranteed. 
8 FEDERAL ST., BOSTON. 








aK _ ae 


TELEGRAPH AND TELEPHONE 
POLES. 
65,000 25 to 60 feet. No. | Quality. 


These Poles are Live Timber, well seasoned, 
and in every way desirable. Deliverable on line 
of F. & P. M., Mack. Div. M. C., P. O. & Pt. 
Austin Railroads. 

Electric Light, Railroad? Telegraph and Tele- 





In WRITING TO ADVERTISERS, 
Always mention that you saw their 
advertisements in 


THE ELECTRICAL WORLD. 


WaLLAGz Murcaur. ‘RG. AnpERson. 
METCALF & ANDERSON, 
Mechanical, Electrical Engineers 


and Draughtsmen. 


phone Companies supplied. Prompt delivery. MORSE BUILDING, 140 NASSAU ST. 
HENRY ¢ RIPLEY Special Inducements Offered in Drawings of 
. ’ Mechanical and Electrical Inventions. ork- 


ing Drawings for Machinists and Pattern 


Makers. Foreign and Domestic Patent Office 
Drawings. Tracings, Blue-prints, etc. And all 
styles of Artistic Designing. 


J. H. LONGSTREET, 


No. 9 Barolay Street 
NEW YORK, 


MANUFACTURER AND DEALER IN 


TELEGRAPH INSTRUMENTS, 


Telephone and Telegraph Supplies 
OF EVERY DESCRIPTION, 
ANNUNCIATORS AND BURGLAR 
ALARM APPARATUS, BATTERIES 
AND BATTERY MATERIAL. 


Telegraph Instruments for Rail- 
road Use a Specialty. 


THE ANSONIA BRASS & COPPER CO., 


Pare Electric Copper Wire, 


=a For Magnets, Telephones, Electric Lights, Ete. 


> With H. Splitdorf’s Patented Liquid Insulation, 
covered with Cotton or Silk. 


LINE WIRE. 
and Office Wire for Indoor Use in Electric Lighting 


EAST SAGINAW, MICH. 


SPIRAL 
TELEPHONE WIRE. 


FOR LONG AND SHORT DISTANCE 
TELEPHONING. 


Patents allowed April 20 and July 2. 





Address 


AMERICA! SPIRAL TELEPHONE 


WIRE COMPAKY, 
43 WILK STREET, 











“ay 
== 


Fire-Proof House 
Wrought Metal Gongs, for Annunciators, Telephones, Etc. Zinc Rods, Battery Copper, Etc. 


NOS. 19 & P1 CLIFF STREET, NEW YORK. 


ROBERT PITCAIRN, Treasurer. 
ASAPH T. ROWAND, Secretary. 


GEORGE WESTINGHOUSE, Jr., President. 
C. H, JACKSON, Vice President and General Manager. 
HENRY SNYDER, General Agent. 


~ THE MUSICAL CASKET. 


PRICE ONLY GIO. 


INCLUDING 4 TUNES. 


Plays any tune, any one can operate it, the 
tone is as rich and melodious as a Parlor 
Organ, and iscapable of being changed in 
Volume, Expression, and time, at the will of the 
operator, thus combining the precision of Me- 
chanical Music with the expression and varied 
style of the Performer—features that no other 
instruments of this class possess. The Music 
Stencils are all on Rollers within the Case. All 
of the Most Popular airs can be obtained for the 
Casket at trifling Cost. 


We Guarantee Satisfaction and War- 
rant every Casket’ Solid. Agents 
Wanted. Send for Sample instrument (Price 
== $10) and terms of agency. Send 2 letter 
stamps for our 36 page Illustrated Catalogue of 





The Latest SELF-PLAYING Musical Novelty. Musical Instruments. 
ADDRESS 


J. R. HOLCOMB & CO. (Atwater Building), ° 
(Mention The Electrical World. CLEVELAND, O. 


TELEGRAPH WIRE. TELEPHONE WIRE. 


WASHBURN & MOEN MANUFACTURING COMPANY 
















WORCESTER, MASS. 
= SS Ea PO = nda 4 voy oe ae 4 
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: 
ang ~< “083 
ESTABLISHED 1881. CaprTaL $1,500,000. 
16 Cliff and 241 Pearl Street, New York. 
215 Lake Street, Chicago. 

This Company having giveu careful attention to Telegraph Wire from the introduction of the 
Art of Telegraphy, and especially with reference to the conditions necessary to highest electric 
conductivity, does not hesitate to recommend this class of its products as unequaled in that par- 
ticular. Being the first to 


MAKE A SPECIALTY OF TELEGRAPH WIRE 


and anticipating at an early day the great demand that would exist for that article, they well 
adopted and f oz proves certain methods and appliances for the production of Telegraph as have 
as of Telephcne Wire which are peculiar to themselves. Among them may be mentioned the 


PATENT CONTINUOUS ROLLING MILL, PATENT CONTINUOUS GALVANIZING 
BATH, AND THE BELGIAN ROLLING MILL. 
: (In connection with the DouBLE SIEMENS FURNACE). 
All Wire made by this Company for Telegraph or Telephone purposes is thoroughly tested 
before shipping, with regard to Conductivity, Tensile and Torsion strengtb, as well as Elongation. 
art terms for Telegraph or Telephone Wire—Plain, Oiled or Geivanized—given upon 
application. 
N. B.—The qualities known as extra Best (E. B. Bb.) and Best Best (B. B.) kept constantly in sto k. 
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THE UNION SWITCH AND SIGNAL CO,, 


PITTSBURGH, PENNA., 


A CONSOLIDATION OF 


| 
' 
‘ 
THE UNION ELECTRIC SIGNAL CO., anp or THE INTERLOCKING SWITCH & SIGNAL CO, 

Of Boston, Mass. Of Harrisburg, Pa. 


SOLE OWNERS AND MANUFACTURERS OF THE ONLY PRACTICALLY SUCCESSFUL SYSTEM OF 


OPERATING RAILROAD SIGNALS AUTOMATICALLY 


ALSO OF 
APPARATUS FOR OPERATING AND INTERLOCKING SWITCHES, SIGNALS | 


AND GATES BY LEVERS, HYDRAULICS, PNEUMATICSOR ELECTRICITY. | 
ALSO MANUFACTURERS OF 


FROGS, CROSSINGS, SWITCHES AND SWITCH STANDS. 


iy” Plans, estimates and detailed descriptions, together with references to apparatus in prac: | 
tical operation, will be furnished upon application. 


Office and Works, Corner Fayette Street, Garrison Alley and Duquesne Way. 
an. sie _- EVERY FAMILY SHOULD HAVE ONE OF 


) | » DR. JEROME KIDDER’S 
¢ AWegi x, Electro-Medical Apparatuses 


THEY ARE THE BEST, owing to the Sim- 

















= plicity of Operation, Durable Construction and 


duce. 


= Physiological Qualities ot Electricity they pro-| 


THE AMERICAN BELL TELEPHONE COMPANY. 


W..H. FORBES, President, W. R. DRIVER, Treasurer. THEO. N. VAIL, General Manager. 
GROUND This Company, owning the Original 

» Patents of Alexander Graham Bell for the 

Electric Speaking Telephone, and other 

patents covering improvements upon the 

same, and controlling, except for certain 
limited territory, under an arrangement 
with the Western Union Telegraph Com- 
pany, the Gold and Stock Telegraph Com- 
pany, the American Speaking Telephone 
Company, and the Harmonic Telegraph 
Company, the patents owned by those 
companies, is now prepared to furnish, 
upon application, either directly or through 
any of its agents, Telephones of different 
styles, and applicable to a variety of uses. 
This company desires to arrange with 
persons of responsibility for establishing 


District or Exchange Systems, 


in all unoccupied territory, similar to 
those now in operation in all the principal 
cities in this country. 

Responsible and energetic 
required to act as licensees 
pose of establishing 


PRIVATE LINE AND CLUB LINE 


systems, for business or social uses. Also 
to introduce the telephone for 


SPEAKING TUBE 


urposes, for which instruments will be 
eased for a term of years at a nom nal 
rental. 

















ersons are 
or the pur- 








“DISEASES CONQUERED! - | Mh my Bhosle sg gtr 
THE ENEMY ROUTED! 


change systems already exist, in ord_r to 

y fford facilities for personal communi- 

Why suffer from the effects of Rheumatism, Gout, Neuraigia, | ano 2 5 
Paralysis Dyspepsia and Nervous Diseases, when you can cation betweeu subscribers or custcmers 
procure the on y positive eradicator of diseases and promoter | of such systems, ; ¥ - 

> of health ? We respectfully invite attention to this 
Our superior Electro-Medical Apparatuses have stood the matter, and any further information re- 

test, and are pronounced invaluable as remedial agents. lating thereto can be obtained from the 
The public should be on their guard against the many so- | Company ° 

called Electric Belts, Bands, Armadillos, Brushes and Gar- | ’ 


ments, as they are made to deceive the public, and not for | No 95 Milk Street Boston M ass 
- 7 5 r We 


- their so-called Electric Currents. 
All persons using Telephones not licensed by this Company are hereby respectfully notified that 


To distinguish the genuine from the spurious, send for a 

co y of the ** Electro-Allotropic Physiology,’ mailed free. ; 

i dress JEROM CTURING CO., 820 | they are liable fo Esessouhion, and for damages for infringement, and will Le prosecuted accord- 
ingl~v to the full extent of the law. 





E KIDDER MANUFA 
Broadway, New York City. 
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NEW YEAR'S CALLING CARDS 


FOR 1884. 


\y 
Seg 

BE SEE 
BS 








Design No, 1 








Design No, 2. 


SS 


Design No. 4. 





Design No. 5. 


For six years past we have priuted New 
he Cares for Telegraphbers and mpogeriinns. 
u these cards we have aimed to give the fra- | . 
ternity, at an exceedingly low price, distinctive Ing of the Season. 
New Year's Cards, neat, pretty and appropriate 
in style, different from any other New Year’s; As some desire addresses for CHRISTMAS 
Cards, and so unique as to attract attention and | and some for NEW YEAR, we this year 
deserve preservation. | publish a NEW YEAR'S ADDREssS, and 

To meet the demands of all classes of elec- | also a Greeting of the Season. “The one canbe 
tricians, we this year furnish FIVE DISTINCT | used at CHRISTMAS and the other at NEW 
CARDS, including one for Telegraphers, one | R 
for Telephonists, and one for those connected | 
with Electric Lighting. The price of each | 
style is the same. 

The Cards for 1884 are not only very | 
neat in design, but they are printed on | 


EXTRA QUALITY CARD-BOARD, 


The Telegraph Messengers’ Greet- 





Both addresses are suitable for the messengers 
of ANY telegraph company—Western Union, 
Baltimore & Obio, B. & M., the District com- 
panies, etc., as well as: by messengers empleo? 
in connection with telephone exchanges. es- 
sengers will find them neat and handsoms, not- 
withstanding their low price. 


| PRICE-LIST. 





7 | 4 
% | 25 Copies. tage prepaid, only....... $0.35 
PRICE-LIST, | 50 Copies, eee , Sere 0.60 
mYTr > 1 Pp > | 100 Opies, ” 4 OF a6 ane . 
WITH NAME AND POSTAGE PREPAID. 250 Copies, a me “ 5°00 
25 Cards, any design or assorted.......... $0.50} 500 Copies, ” z Yo ee tal 3.50 
Re 8 igs 2 te SRS os | 1,000 Copies, ¢ “ Wrage eek 6.00 
TO...  cvvccsceconanaeneean SeGe sere here se A y 
Address, or more than one name, 1c, extra. Saumples -_ fed we. Pe niontae oon bee en. 
WITHOUT NAME, POSTAGE PREPAID. | stamp. Sample of both the oT op 
25 Cards, any design or assorted. ..... $0.40 | and of the New Year's Cards will be mailed on 
RE tes | Paes eae Ns OE 0.60 | receipt of 3c. in stamps. — 
eo ee 1'00| _ It will be noticed that in quantities over 100 
ee © oo, cons SEL Paces w onigee 2.00 | this is a REDUCTION from the price charged 
Oe i nccnamrcapdsbeucus uewieitels 8.50 | in former years. 
De ee ase naacaber see eeek seeder ene 6.00 | _ Messengers are recommended to order a supply 


of our Telegraph New Year’s Calling Cards, 
| with their name printed on them, to be pre- 
sented in connection with the Messenger’s Ad- 


Order early. U. 8. postage stamps taken. 
Samples of the five cards mailed on receipt o 
10¢. Semple of the Messengers’ Addresses 00 | gyags 
receipt of 2c. stamp. we 

Either 50 Messengers’ Addresses, or 25 New We will send 25 addresses and 25 
Year’s Cards, with name, will be mailed free| cards on receipt of 75c.; 50 addresses 
to any one sending us two yearly subscriptions | and 50 cards on receipt of $1, or 125 
to THk OPERATOR, or one yearly subscription | addresses and 125 cards on receipt of 
to THE ELECTRICAL WORLD. $2. Address ‘ 


W. J. JOHNSTON, Publisher, No. 9 Murray Street, New York. 





THE 


PRAUTICAL TELEGRAPHER, 


A’ MANUAL OF 


PRACTICAL TELEGRAPHY AND TELEGRAPHIC 


CONSTRUCTION, 
BY LIEUT. J. A. SWIFT, U. S. SIGNAL CORPS. 
189 Pages. 108 Illustrations. 


CLOTH. PRICRH, $1.50. 





TABLE OF CONTENTS: 


CHAPTER I.—INSTRUCTION IN TELEGRAPHY. 

The Morse Telegraph Alphabet—Position and Movement of the Hand—Exercise No. 1—No. 
2—No. 8—No. 4—No. 5—No. 6. 

CHAPTER If.—RATTERIES. 

The Prirciple of the Battery—The Gravity or Callaud Form of Battery—To Set Up the 
Gravity Batterv—To “ Short Circuit ” the Gravity Battery—To Clean and Renew the Gravity 
Battery—The Eagle Metallic Battery—To Set Up the Eagle Battery—Daniell Battery—To Set 
Up the Daniel Battery—The Grove Battery—The Carbon Battery—The Grenet Battery—The 
Leelanché Battery—The Leclanché Prism Battery—To Renew the Prism Battery—The Law Bat- 
téry—The Diamond Battery. 

CHAPTER IlI.—CONSTRUCTION AND EQUIPMENT OF LINES. 

Conductors and Mon-Conductors—Material for the Construction of Lines—Insulators—Office 
and Line Wire—Poles—Size of Poles—Season for Cutting Poles—Number of Poles to the Mile— 
Protection against Lightning—Protection against Fire—Iron Poles—Brackets—Cross-Arms—Tools 
—Working Force—Distributing Material—Attaching the Brackets—Setting Poles—Stringing the 
Wire—Reeling out the Wire—Climbing and Tying—Long Spans—Trees and Supports—Wires over 
House-Tops—Single Roof Fixtures—Double Roof Flxtures—Wire Joints—Repairs of Lines. 

CHAPTER IV.—OFFICE CONNECTIONS AND INSTRUMENTS EMPLOYED. 

Instruments Required—Description of Instruments—To Adjust the Relay—The Sounder—The 
Key—Switchboards— Pocket Instruments—The Box Sounder—The Plug Switch, Cut-out, Light- 
ning Arrester and Ground Combined—Arrangement of a Terminal Station—Setting up the Instru- 
ments—Electro and Permanent Magnets. 

CHAPTER V.—REPEATERS. 

Improvements on the Toye Repeater—The Marean Repeater—Connections—Adjustments— 
Marean’s Repeating Sounder—The Milliken Repeater—Operation—Milliken’s Repeating Sounder— 
Instructions to Operators—Notes on Construction. 

CHAPTER VI.—SUB-MARINE CABLES. 

Laying Cables—Securing Shore Ends—Estimating for Cable—Slack—To Prevent the Cable 
from Paying out too Fast—Test fer Insulation of a Cable—Instructions for Making Joints in 
India Rubber Cables—To Make the Joints—Instructions for making Joints in Short Gutta-Percha 
Cables—Underrunning Cables for Repairs. 

CHAPTER VII.—DUPLEX TELEGRAPHY. 


CHAPTER VIII.—ELECTRICAL TESTING. 

To Trace the Current—Indications of Faults—Relay Testing—Test for Cross Between Two 
Wires—Test for Escape or Ground—Test for Break or Open Wire—The Galvanometer and its Uses 
—The Tangent Galvanometer—Rheostat or Resistance Coils.—Testing with the Tangent Galvano- 
meter and Rbheostat—Method of Substitution—To Measure the Internal Resistance of Ratteries— 
To Measure Electro-Motive Force—Line Testing—Conductivity Resistance—Insulation Test— 
Shunts—Location of Cross—Location of Ground—The Differential Galvauometer—Testing with 
the Differential Galvanometer—The Wheatstone Bridge—Measurements with the Wheatstone 
Bridge—Applications of the Wheatstone Bridge Method—To Measure the Resistance of Sounders, 
Relays, Coils, etc.—To Measure the Resistance of Loop of Metallic Circuits—To Measure a Tele- 
graph Line—To Measure the Internal Resistance of a Battery—To Measure the Internal Resistance 
of a Galvanometer—Measurement of a Line with the Battery at the Remote End—Other Tests. 

CHAPTER [X.—MECHANICAL TESTS OF WIRE. 

Elongation Test—Torsion Test—Grades of Telegraph Wire—Use of Large Wire—Electrical 

and Mechanical Tests of Wire—Specifications for Wire Used on the Signal Service Lines—Effects 


-of Galvanizing—Wire Gauges—Description of Pocket Wire Gauge—Dimensions of Wire Gauge 


Sizes, in Decimal parts of an Inch—Decimals Equaling parts of an inch—Table showing Diameter, 


‘Weight and Resistance of Copper Wire—Standard Weight and Resistance of Galvanized Iron 


Wire—Phosphor-bronze Wire—Homogeneous Metal or Steel—Wires of Various Metals Compared 
—Relative Malleability of the Metals—Specific Resistance of Metals—A Formula of Iron Wire. 
CHAPTER X.—THE TELEPHONE. 

Deseription of the Instrument—Station Calls—Advantages,;of Two Telephones—Function of 
the Transmitter—Construction of a Telephone Line—Trouble, and where to Find it—Trouble in 
the Blake Transmitter—Adjustment of the Blake Transmitter—To Adjust the Edison Transmitter 
—Adjustment of the Telephones. 

CHAPTER XI.—COMMERCIAL TELEGRAPH BUSINESS. 

Other Line Tariffs--Government Line Rates—Government Messages—Office Calls—Sending to 
More than One Station at the Same. Time—Counting Words—Figures—Use of Ground Wire— 
Check Errors—Error Sheet—Blanks—Catle Messages—Duty of Receiving Clerk—Following Copy 
—Notice for Receiving Operator—Errors—Blanks—Delivery—Acceunts. 

APPENDIX.—WORLD’S TELEGRAPH SYSTEMS. 

To Amalgamate Zines—To make Chatterton’s.Compound—The Ohm or B. A. (British Associ- 
ation) Unit—Electrical Units— Units of Resistance—Signals and Abbreviations—Dictionary of 
Technical Terms—Table of Natural Tangeuts. 


Copies promptly mailed, POSTAGE PREPAID, on 
receipt of the price, $1.60. Remit by Postal Note, P. O. 
Order, Draft, Registered Letter, or Express. 


W. J. JOHNSTON, Publisher, 





NO. 9 MURRAY STREET, NEW YORK, 
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‘The Suk Electric MIs. Co, 


|| 28 SUDBURY ST., BOSTON, 


MANUFACTURERS OF 














’ . Electric Bells, Striking Gongs, Annun 
Now is the time to become a member 


of the United States Mutual Accident As- 
sociation, 320 and 322 Broadway, New | 
York, as the membership fee will be in- | 


ciators, Burglar Alarms, Push But- 





tons, Switches, Keys, Spark 
Coils, Batteries, Electric Gas 
Lighting, and Special- 


creased January lst to all who apply for Sian: cae: eae 


membership after that date. 

To become a member, write for circu- 
lar and application blank, and when re- 
ceived fill out your application, enclose 
$4 and forward it to the Secretary at 
New York, on receipt of which a policy 
will be promptly mailed to you. 

Delays are dangerous. Insure to-day. 


CHARLES B. PEET, 
(of Rogers, Peet & Co.) Pr >sident. 
JAMES R. PITCHER, Secretary. 


The Westinghouse Automatic Engine, 





NEW YORK. 





T e best evidence of its peculisr merit is the 
face thut our shipments average two engines 
per day! Over 600 engines in operation! 


Telegra h and Electrical Bell Tele hone Stocks Our prices are moderate. Send for Illustrated 
Ss PPLIES Circular and Reference List. THE WEST- 
Medical Batteries, Inventors’ Models, Experi- INGHOUSE MACHINE COMPANY, 


mental Work, and fine brass castings. ‘Send for | Bought and sold by J. O. SHIRAS, No. | Pittsburgh, Pa. Branch Offices: 94 Libert 
catalogue C. E. JONES & BRO. Cincinnati,O, (11 West Third Street, Cincinnati, 0. Street, New York ; 14 South Canal Street, Chi. 


pen asserts seniea sarees <0 | MONEY LOANED ON TELEPHONE STOCKS. | cago; 401 Elm Street, Dallas, Texas. 


THE BERGMANN & HAID BATTERY . 
THE GREATEST OPEN-CIRCUIT BATTERY IN THE WORLD! 


BERGMANN & CoO. 


Have now succeeded in supplying what has till now been the GREAT DESIDERATUM in Telephone and all open 
circuit work. This Battery is not only 


The Simplest, Cleanest, Most Economical and Most Durable of All, 


but it overcomes all the existing defects of the Leclanché and other forms hitherto employed. 
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It is Small, Neat, Compact and very Portable, Hermetically Sealed, and Guaranteed to form 
no Gases. On this account it requires hardly any attention. 


IT WILL LAST MORE THAN TWICE AS LONG as any other, IT IS CHEAPER than any other, 
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PRICE CIIANGED TO $1.20, COMPLETE. 


Samples sent to dealers and telephone exchanges on application. Send for circular. Liberal Discounts to dea!ers. 


BERGMANN & CoO., 


a ELECTRICAL WORKS, 
Deete "Bi Ynches. 292 to 298 Avenue B, corner Seventeenth Street, New York. 


PREMIUM APPARATUS. ONLY $5.00. 


NOT THE CHEAPEST, BUT GUARANTEED THE BEST. 


‘—-— r 2 The PREMIUM een dee : mgt: 
a > ‘comprises the famous ‘ NE HLANT 
ia SOUNDER PERFECTED,” and the “NEW 
CURVED KEY,” placed upon a splendidly 
1 polished base, with a cell of Callaud But- 
tery, Chemicals, Office Wire, etc., for 35, 
when the money accompanies the order, 
These instruments are the exact size and 
form of those upon which we received the 
bighest award at the late Centenma) Ex 
hibition over all competitors, and are not 
Z the common affairs so generally advertised, 
which are dear at any price. Everything 
reliable, and so guaranteed, or money 
refunded. 
Since the introduction of the ‘‘ Premium 
Instruments we have sold thousands of them, 
and in every instance they have given entire 
satisfaction, whether used for home prac- 
tice or for actual work on lines from 1 to 
. 20 miles in length. 
PRICE, COMPLETE OUTFIT, WITH INSTRUMENT WOUND FOR LINES 1 to 15 MILES, $5.00. INSTRUMENT 
WITHOUT BATTERY, $4.20. A r 
Cell of Battery, Complete, 80 cents: Premium Sounder, SeparateBase $2.50; Premium Key, Separate Base, $1.75; Premium Apparatus, 
Key and Sounder entirely Nickel plated without battery, $5.20; Complete Nickel-plated Instrument, with battery and outfit, $6.00; 
Sounder, Separate Base, $3.25; Key, $2.00. Money in advance, 
Instruments without battery, sent by mail. 55 centsextra. Battery jars cannot be sent by mail. All orders will receive our prompt and careful 
attention. To prevent delay in shipment, full shipping instructions with town, county and State should be given. Remittances should be 
made by P. O. money order, registered setter, draft or express, which will insure safe delivery. Send for catalogues and circulars before 


purchasing elsewhere. P A. RR T BR T CS K & A. mR Ty , 


(ESTABLISHED 1867). 


MANUFACTURERS OF TELEGRAPH INSTRUMENTS AND SUPPLIES, 
' No. 114 South Second Street, Philadelphia. 


CORRESPONDENCE 
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BOSTON AND SANDWICH 


GLASS CO. 


OFFICE AND SAMPLE ROOMS, 


17 MURRAY ST. N. Y. 
REPRESENTED BY 


Cc. E. L. BRINKERHOFF. 
Short-Hand Writing 


oro hl taught L. 
1. Goo d sit > 





No. 


uations 
a all pupils w on 
thoroughly competent. 


First-class stenographers 
furnished railroad offic. 
jals without chase ee 
my services. Cor 
pondence solicited. Call. 
graphs sold. Special in- 
ducements offe ed ae 
tors ano railroad offi 
Send for oO cha RE. 
PORTER and caligraph circulars to W. AFFEE, 
“onweno, N. 'Y. 


ROOK} HOUT 





BROS 
ae : 


Kneravers 


Wood. 


9c MAIDEN LAN 


N t A ¥Y IRI -_ 








MITCHELL, VANCE & CO, 
GAS FIXTURE. MANUFACTURERS, 


Have added a department for the Manufac- 
ture of Electroliers and other fixtures adaptable 
to any system of Incandescent Electric Light- 
ing, also Combination Fixtures for both Gas and 
Electric Light. 

Estimates and designs furnished upon applica- 
tion. 


836 AND 838 BROADWAY, 
NEW YORK. 


The Operator, 


A JOURNAL OF 
Telegraphic Literature, News 


and Miscellaneous 
Reading, 


SOBSCRIPTION, IN ADVANCE, 
ONE DOLLAR A YEAR. 
W. J. JOHNSTON, Publisher, 


NO. 9 MURRAY STREET, NEW YORK 


VIADUCT MANUFACTURING CO., 


BATJTIM ORE Orly. 
WORKS : 
RELAY STATION, B. & 0, R. RB. 
OFFICE : 
CHAMBER OF OOMMEROE, 
ROOMS 29 AND 31. 


This company, in connection with its present 
affairs, will continue the business of the late 


firm of 

DAVIS & WATTS, 
to which it has succeeded, the latter ‘firm having 
dissolved, and Mr. Augustus G. Davis, its senior 
member, having assumed its entire assets and 
liabilities. 

Mr. Davis has transferred to this company (of 
which he is president) 

All Interests of Whatever Nature 
heretofore pertaining to Davis & Watts, 
and will heuetorth sive Wie personal super- 
vision to the manufacture of 
goods of every description. 

Having increased facilities and ample 
capital, we will carry a large stock of 


Telephone, Telegraph, Electric Light, 
and American district supplies of all 
kinds. 

Our works are on the Patapsco River, at the 
Relay Station, B. & O. R. R, with an abun- 
dance of water power. 

We carry continually a large stock of Cross- 
Arms, Pins, Brackets, Insulators and 
Wire (both line, office and electric light), and 
our prices will be found most reasonable. 

We solicit a continuation of the favors hereto- 
fore extended by customers to the late firm of 
Davis & Watts, in the assurance that we can 
and will make it to their advantage. 

We have in preparation A NEW ILLUSTRA- 
TED CATALOGUE, which, when ready, we 
shall be pleased to furnish. 


VIADUCT MANUFACTURING CO., A. G. DAVIS, President. 


electrical 


The United Clie ElereLight Cu 


15 CORTLANDT STREET, NEW YORK. 


We are now pre 
ARC LIGHTS of 2, B00 2 NOMINAL CANDLE POWER with DYNAMO. 

Also a plications for the formation of LOCAL SUBSIDIARY COMPANIES. 

Allow ral Commission upon all orders. 


AGENTS WANTED EVERYWHERE. 
Send far Circulars and information to 


THE UNITED GLOBE ELECTRIC LIGHT CO., 


15 CORTLANDT ST., NEW YORK CITY. 





A Book Every Teleprapher Should Have! 
THE 


PAL TIGAL TELEGHAP HER 


A MANUAL OF 


PRACTICAL TELEGRAPHY AND 
TELEGRAPHIC CONSTRUCTION, 


BY LIEUTENANT J. A. SWIFT, U. 8, Sioual Corps. 


Cloth, 189 Pages, 108 Illustrations. 


POSTAGE PREPAID TO ANY ADDRESS. 





$1.50. $1.50. 


To men who have to deal, of necessity, with the practical side of a 
questions relating to their profession, there can never be given a better system 
of teaching than that which establishes a knowledge of principles by the 
logic of facts, and which imparts a familiarity with practical methods 
by the teaching of experience. 


The above treatise is destined for this reason to fill an important void in 


to receive applications and furnish estimates of cost for 


| 





the literature of telegraphic science, for it represents a new departure | 
in the method of handling the subject. | 

It is an emineatly practical book, written by a threughly practical | 
man, and it brings the student in closer relation with his work than any 
of the many treatises which have appeared since the advantages of this mode 
of teaching have been pointed out in Pope’s Modern Practice. 

No person better fitted for the production of such a work could have been 
found than LIEUTENANT SWIFT, whose familiarity with the duties 
and the work of the profession dates from boyhood. 

Lieutenant Swift not only enjoys a reputation for ability and experience, 
but his success as a teacher at the training school of the Signal Service at 
Fort Myer, Virginia, where he is now stationed, is recognized by all in the 
service. ‘The value of the teaching of a veteran like Lieutenant Swift 
cannot fail to make his book one of incaleulable worth and benefit to 
Telegraphers interested in self-improvement, who desire a better 
acquaintance with the various branches of the art in which they 
are engaged. He presents his subject in a clear, concise manner, devoid 
of all technicalities and unincumbered with intricate descriptions. 
Everything that could possibly be of value to the practical telegrapher 
will be found in the pages of this most excellent manual, and all that 
might in any manner confuse the student is judiciously weeded out, 
so that less ground will have to be traveled over by those turning to its pages 
in search of information. 





$1.50. 


Post-office order, draft, regis- 
Postage stamps taken. 


$1.50. 
Remit by Postal Note, 
tered letter, or express. 


W. Je JOHNSTON, Publisher, 


Postage Prepaid. 








NO 9 MURRAY STREET, NEW YORK. 


THE BISHOP 


GUTTA-PERCHA WORKS. 


ESTABLISHED IN 1847. 


SAMUEL BOARDMAN, Agent. 


Original and only Manufacturers in North 


America of 


PURE GUTTA-PERCHA INSULATED, 


SUBMARINE, SUBTERRANEAN AND 

AERIAL TELEGRAPH, TELEPHONE AND 

ELECTRICAL WIRES AND CABLES OF 
EVERY DESCRIPTION. 


Sole Licensees under the Simpson patent for 
the manufacture of Gutta-Percha Insulated 
Wires. Have constantly on hand 
and make to order 


GUTTA-PERCHA AND BALATA INSU- 
LATED WIRES FOR ALL ELEC 
TRICAL PURPOSES, MARKS’ 
COMPOUND INSULATED 
WIRES, 

FOR OFFICE, AERIAL, UNDERGROUND 


AND BATTERY USES 


Also, every variety of Compressed Electrical 
Cordage—Burglar Alarm, Call Bell and Annun- 
ciator Wires—Electric L'ght and Gas Lighting 
Wires and Cables—Silk, Cotton and Fibre-cov- 
ered Copper Magnet Wires and German Silver 
Resistance Wires—Medical, Switch and Tele- 
phone Cords—Fiexibie Elevator Cables, ete., 
G. P. Sheet for Cable Splices, and every descrip- 
tion of pure 


GUTTA-PERCHA GOODS. 
OUR GOODS ARE FOR SALE BY 
L. G. TILLOTSON & CO., 


5 and 7 Dey Street, New York. 
Send tor Catalogue. 
ADDRESS COMMUNICATIONS: 


W. W. MARKS, Supt., 
420, 422, 424, 426 East Twenty-fifth St., 
Office at the Works. NEW YORK CITY. 


THE 


LAW BATTERY 














414 INCHES. 


SIZE OVER ALL, 744 X 
PATENTED. 
THE BEST 


OPEN CIRCUIT BATTERY 


in every respect, without any question. 


SUPPLANTING ALL OTHERS 


With its introduction, 
Battery Expense become ‘things re) 


TELEPHONE BATTERY, 


the LAW unquestionably excels all others. 
Now almost universally used by the Telephone 
Exchanges of the whole country. 

The materials used in its construction are the 
very best. Noacids. Noodors. Great recuper- 
ative power. Nothing to renew except the 
zinc and sal ammoniac; no porous cup, placque or 
prism. Fits the standard size battery-box. 

Send for Circular and Schedule of Prices 

Single Cells, $1.25. 

Manufactured and for sale by the 


LAW TELEGRAPH COMPANY 


140 Fulton Street, New York. 
WiiuiaM A, CHILDS, Manager. 
FRANK SHaw, Engineer. 
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‘be used in all makes of Electric Lamps. 








BOULTON 
CARBONS. 


These carbons are made of the 


BEST MATERIALS, 


and with the latest improved machinery, of 


any required degree of hardness, and_ can 


The regular sizes, 12 inches long, run from 4 
inch to 1 inch in diameter, varying by six- 


teenths. 


SPECIAL LENGTHS AND SIZES TO 


ORDER. 


A large and complete stock always on hand. 
The want of a high order of battery plate has 


long been felt. Those wishing such would do 





well to use the 
BOULTON PLATES. | 
Special attention is given to the manufacture | 


of all sizes to order. 


Price-Lists and full information furnished on | 


application. 


BOULTON 
CARBON WORKS, 


990 PAYNE AVENUE, | 


| 
| 
| 


CLE VELAND, O.| 


| Energetic Men With Capital Wanted, 


RHODE ISLAND 
Telephone & Electric 


COMPANY, 
PROVIDENCE, R. I. 


MANUFACTURERS OF 


The Providence 
Switch-Boards. 


Breckenridge Jacks. 

Wright Cable Ciips. 

Howard Safety Appliance for 
Protection to Telephone Subscrib- 
ers against Lightning or Electric 
Light Currents. 


Telephone 


DEALERS IN 


ELECTRIC APPLIANCES OF EVERY 
DESCRIPTION. 


MANUFACTURERS AND CONSTRUCTORS OF 


LIGHTNING RODS UPON SCIENTIFIC 
PRINCIPLES. 


LICENSEES OF 


The Time ‘Telegraph Company 


OF NEW YORK, 
FOR THE NEW ENGLAND STATES. 


| TO FORM LOCAL PLANTS IN TERRITORY 
NOT YET DISPOSED OF. 


Correspondence solicited from inventors, or 
parties having electrical novelties, with a view 
| either to purchase or introduction as agents. 


HENRY HOWARD, Pres. 
Cc. T. HOWARD, Sec. and Treas. 
. W. DUXBURY, Gen. Man. 

. H. GARDINER, Asst. Man. 








ARC L 





WE DESIRE TO CALL 


BRUSH MACHINES 


We are now manufacturing, intended to give lights of about two-thirds of the power of our usual size of 
They are fully equal to the ordinary size lights of other systems, and except in the amount 


arc lights. , 
of light are the same in every respect as our other lights. 
Number ‘Number 
of Machine. of Arc Lights. 

5 10 

6 20 

7 30 

8 64 


Prices of our machines and lamps the same as our regular list. 


We shall commence this month the shipment of 


BRUSH STORACE BATTERIES 


To fill the large orders which have accumulated on our books. We desire to state that these batteries are 


GUARANTEED 


IGHTsS. 


ATTENTION TO THE 


Nominal Horse-Power 


Candle Power. required. 
1,200 6 
1,200 11 
1,200 15 
1,200 35 


Our agents will give estimates. 





by this Company, just as all the apparatus hitherto sold by us has been; and that the statements of our 


opponents regarding them, which have been so industriously circulated of late, are false in every partic- | 


ular. 


THE BRUSH ELECTRIC CO. 


No. 379 Euclid Avenue, 


CLEVELAND 


May 12, 1883, 


OHIO. 


EUGENE F. PHILLIPS, President. 





THB ELECTRICAL SUPPLY CO 





oft the 


Kiectrical Supply Company at Ansonia, Conn. 
MANUFACTURERS OF AND DEALERS IN ALL KINDS OF 


Electrical Instruments, Apparatus and Supplies. 
SOLE MANUFACTURERS OF THE 


‘“* DIAMOND” CARBON BATTERY. 


Unequaled for Telephone or Bell Work. 
$1.25. 


Factory 


Perfected, improved and patented. 
PRICK, COMPLETE, 
Subject to liberal discount in quantities. 

SOLE AGENTS IN THE UNITED STATES FOR 


Frederick Smith & Co.’s High Grade Galvanized Iron Wire, 


FROM STOCK IN NEW YORK OR TO IMPORT. 
Correspondence solicited. Mention THE ELECTRICAL WORLD. 


ELECTRICAL SUPPLY COMPANY, 
No. 17 DEY STREET, NEW YORK. 


Fm 4 = =a a 


Circulars and Price Lists free. 
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AMERICAN ELECTRICAL WORKS, 


(Formerly EUGENE F. PHILLIPS), 
MANUFACTURERS OF 
PATENT FINISHED 


INSULATED ELECTRIC WIRES, 
TELEPHONE AND ELECTRIC CORDAGE, 
ELECTRIC LIGHT WIRE. 
Magnet Wire, Patent Rubber-Covered Wire 


| pargler Alarm and Annunociator Wire, Lead-Enoased 
| Wire; Anti-Induction Aerial and Underground Cables. 
etc., eto. 


Office and Factory, 67 Stewart Street, Providence, R. I. 
W. H, SAWYER. Secretary and Electrician. 
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THE “ELGIN” TELEPHONE, | 

for Private Lines. Copied by many, ex- 

celled by none! Address for illustrated | 
circular ELGIN TELEPHONE Co.., Elgin | 

Kane Cogney, Ht. U.8.A. L. G. Tillotson | 

& Co. 5&7 y St. Agents for New York. 





=a | 


It is important to us ie my you ina this paper 


| 


| 


: — 
“1 uatting Appliences. S nd 


ELECTRIC THE Ny Y, APPLEGATE FLEISCHMANN’S 
PHOSPHOR-BRONZE TELEPHONE WIRE. ‘or cittulet, Ofiiec,, Mila 


~ ti Electric Matting Co, ELECTRIC BELL OUTFIT. 


Invisible Electrie Alarm Complete, $2.50, with full Directions. 
and acoustic telephones. OAT hot STRETCH nor RUST. RESISTS | _ lv. ae New York 


































SMOKE. actbs and DAMPNESS. TENACITY more than FOUR! ~ “ RAPID”’ 
INSULATED OR BARE. I L, AZ BRC), TPAPPARATUS. 





:, eM THE MANUFACTURERS OF THE BEST errata. $3.75, eam 
T i terv, ete. " 
 Dheaphe. Dione. PHOSPHOR-BRONZE SMELTING CO., bicotasines sone “ty “Sond for Clreulers 
LIMITED, SKELETON BELLS, ." i 


Sn aan 
TRODES BUZ. *) APFLBISCAMANI’S 
ZARS, ETC. ELECTRIC WORKS, 


Exper mental work and Elec- | ., ‘ 
trical Supplies of all kinds a spe- 1226ChestnutSt., 


Motors, | The Only Practical cially. Philadelphia, Pa. 
Dynamos, Electric Motors for|- BO SPEED LES Hae |: 


Automatic |Family Sewing THe BUTLER HARD RUBBER CO. THE PATENT 
iB Satteries. | Machines. Electric al Su lies Telegraph & Light Sectisn Hand Car. 
THE ELECTRO-DYNAMIC COMPANY, Ppules, Tas Desay | 


224 Carter Street, Philadelphia, Pa. 33 Mercer St., New York. 
19 EAST 15:h STREET, NEW YORK. Manutacturers of 


SEND STAMP FOR CIRCULAR. ‘Sheet Rubber, Rods, Tubing, Kte., 


| RUBBER HOOK INSULATORS. 
. ia RE 2 | Key Knobs, Switch Handles, 
| Kfagnet Covers, Magnet Heads, 
Window tubes, with Heads, 
ry I Battery Cells, Battery Syringes, 
And Specialties of any Required 
_ Character. | 


FJ the Celebrated Bly Artificial Legs and Arms 


512 ARCH sStT., PHILADELPHIA, PA. 
Owners of the U. 8. Phosphor- Bronze Patents. Sole Manufacturers of Phosphor- Bronze in the United States. 
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Pronounced 


| FIRST BEST 























iohting 





| —2 Fa 
| in U. S. Gov- | ks —— —_ ies “7° 
| ernment com- —=>=__— eS 
petitive .Ox- Our New Two-man Car, Jately introduced on a 
amination. number of prominent roads, is giving entire satis 
Adopted by faction. Full Descriptive irc wars sent on applica- 
States of Vir- tion. 


ginia, Geor- 
gia, South 
Carolina and 
| Louisiana. 
Recommend - 


SHEFFIELD VELOCIPEDE CAR CO., 


Sole Manufacturers, 
Three BRivers, Mich 


FS TABLISHED 18 5Y. 
prices. 


_s PLA TINUM. 
Send for Y) hae NY 

seus or ll a H. M. RAYNOR, 

¢ st hontite bi, BLY WecheeterW, v25-8OND- ‘STREET, ‘New Vork. | 


aS le is { I} GEORGE D. ALLEN, =" H E= — W. HOCHHAUOSEN, 
General Manager. —— Supt.and Electrician. 


Thomson-Houston Electric Co. Excelsior Electric Co. 


FURNISHES THE 


ONLY PERFECT, AUTOMATIC, SELF-REGULATING SYSTEM: os & 68 DUANE ST., N. LY. 


OF ELECTRIC ARC-LIGHTING IN THE WORLD. 


ed by the most 
eminent sur 
geons, 
Crutches 
at various 


Sh eee 


For Electric 
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WE ARE THE SOLE OWNERS OF ALL THE VALUABLE 


PATENTS & IMPROVEMENTS OF WM. HOCEHAUSEN. 
IN THE WORLD. 





In all desirable qualities of Electric Arc Lights the 
THOMSON-HOUSTON SYSTEM has no equal. The 
lights are superior ih coloP and steadiness, and the entire. 
apparatus is more economical, efficient and safe, more 


ies ae 





THE MOST PERFECT SYSTEM OF ELECTRIC LIGHTING 


easily managed, and less liable to derangement than any ; 
other. 
The Thomson-Houston Electric Co, has been awarded the First Prizes for | q 
The Best System of Arc Lighting and the Best Arc Lamp Our Machine occupies the least space. 


$6 ee requires the least power. 


has no equal in steadiness. 
Principal Office, 131 Devonshire St., Boston, Mass. “ “ requires no attention. 


New Illustrated Pamphlet will be sent on application. Our Lamps are perfect in action as well as ornamental, 


at the Industrial Exposition in Cincinnati. ae ee 














